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ABSTRACTS OF PAPERS ACCEPTED FOR PRESENTATION AT THE FORTY-THIRD 
ANNUAL MEETING OF THE AMERICAN PHYTOPATHOLOGICAL SOCIETY, 
CINCINNATI, OHIO, DECEMBER 10, 11, and 12, 1951 


Sclerotium roljsii, a destructive pathogen of alfalfa and 
Ladino clover. Atutson, J. Lewis. Alfalfa and Ladino 
clover, perennial forage legumes recently introduced into 
southeastern United States, have been found severely dam- 
aged by Sclerotium rolfsii. S. rolfsii has long been known 
as a soil-inhabiting fungus causing a disease, commonly 
called southern blight, on many field and_ horticultural 
crops. Typical blight symptoms occur on both legumes, 
and established stands frequently are severely depleted by 
the disease. Hot, humid weather favors its spread and de- 
velopment. Single sclerotial isolates from alfalfa and La- 
dino clover were compared on potato-dextrose agar with 
isolates from annual lespedeza and soybean. All isolates 
were morphologically similar and produced abundant sclero- 
tia in culture. Optimum temperature for growth of all 
isolates was 25° to 30° C. Pathogenicity of each isolate 
was determined on the legume from which it was obtained 
and by cross inoculation to the other legumes. A!I isolates 
on each of the legumes. Optimum tem- 


were pathogenic 
to 30° C. On the 


perature for disease development was 25 


basis of the results obtained the legumes tested were rated 
in respect to their susceptibility to S. ro/fsii: 1) Very sus- 


ceptible —- Ladino clover; 2) susceptible — alfalfa, annual 
lespedeza, and soybean. 

Relation of solanine content of tomato fruits to coloriza- 
tion by Colletotrichum phomoides. ALLison, PATRICIA VAN 
Burcu. Growth in length of hyphae of Colletotrichum 
phomoides, isolate 76-2, was much less in expressed sap 
from small, green Rutgers tomato fruits than in sap from 
Crude solanine was extracted from small, green 
None was ob- 


The con- 


ripe fruits. 
fruits by the method of Bomer and Mattis. 
tained by the same method from mature fruits. 
centration of the material in the outer 1 to 2 mm. of tissue 
remainder of the fruit. Conidia 
were suspended in expressed sap from green fruits, sap 
from ripe fruits, and in ripe fruit sap containing 500, 
1000, and 1500 p.p.m. of solanine ebtained from green to- 
mato fruits. All levels of solanine and the green fruit sap 
had inhibitory effects on the fungus as compared with 
ripe fruit sap alone. Solanine obtained from green tomato 
fruits was compared with a material obtained from potato 
sprouts by the same extraction method. Both 
at 500, 1000, and 1500 p.p.m. in 2 per cent 

tomato preparation was much more toxic than the 
Tomato solanine in green fruits may account, 


was greater than in the 


were tested 
glucose. The 
potato 
preparation. 
at least in part, for the failure of the anthracnose organism 
to colonize green fruits after invasion has occurred. 
Control of bean anthracnose in navy pea beans by seed 
AnpeRSEN, AxeL L. Of 30 fungicides tested, 
Vancide 51 (sodium salts of dimethyl dithiocarbamic acid 
and of 2-mercaptobenzothiazole) was the only one that 
effectively controlled bean anthracnose (Colletotrichum lin- 
demuthianum) when used on visibly infected navy pea bean 
Satisfactory contro! was obtained 
a 7.5 or 15 per cent solu 


treatment, 


seeds in greenhouse tests. 
by soaking the infected seed in 
tion of the active ingredients of Vancide 51 for 40 min. 
This treatment resulted in wrinkling and sloughing of the 
seed coats, imbibition of large quantities of liquid, and 
about a 50 per cent reduction in stand. Concentrations of 
7.5 or 15 per cent Vancide 51 (100 per cent active ingre 
dients) in a 2 to 3 per cent Methocel slurry more 
satisfactory. With the concentrations mentioned, complete 
control was obtained in the greenhouse when 20 ml. of 
slurry were applied to the seed for 10 to 40 min. There 
were little wrinkling and sloughing of the seed coat, little 
imbibition of liquid by the seed, and no impairment of 
germination. Furthermore, only 10 min. were required to 
dry the seed. In field experiments, 5 to 10 per cent concen- 
trations of the fungicide in Methocel were used with a 


were 
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20-min. treatment. Nearly complete control was obtained 
in all the treated plots. 

Physiologic races of the Fusaria causing wilts of the Cru- 
ciferae. ARMSTRONG, G. M., AND JOANNE K. ARMSTRONG. 
Plants of radish, stock, and various members of the cabbage 
tribe were inoculated with single-spore isolates of wilt Fu- 
saria from cabbage and radish. The cabbage Fusarium was 
highly pathogenic to radish and to cabbage and some other 
members of the cabbage tribe, and moderately so to one 
variety of stock. The radish Fusarium was highly patho- 
genic to radish and one variety of stock, moderately so to 
a variety of brussels sprouts and one of kale, and less so 
or nonpathogenic to other members of the cabbage tribe. 
The cabbage and radish Fusaria produced no wilting of 
wilt-susceptible plants of 18 genera not in the Cruciferae. 
Inoculation of one variety each of cabbage and radish with 
18 different wilt Fusaria from other hosts failed to produce 
any symptoms of wilt. It is proposed that the wilt Fusaria 
from cabbage and from radish, and probably the one from 
stock, be designated as physiologic races of F. conglu- 
tinans and not forms of F. oxysporum since there is a com- 
mon host. The Fusarium originally described from cab- 
bage would be race 1; the one with a high degree of patho- 
genicity chiefly for radish, race 2; and the one from stock 
probably race 3. 

Rhizoctonia aerial blight of soybeans in Louisiana. At- 
KINS, J. G., Jr, anp W. D. Lewis. Rhizoctonia aerial 
blight was observed in soybean variety plots at Baton Rouge 
in 1950 and 1951. This disease was more severe in 1951 on 
certain varieties than the other common foliage diseases. 
Varieties differed considerably in susceptibility, Dortch- 
soy 31 and Ogden having been conspicuously more suscep- 
tible than others in the field. Symptoms ranged from defi- 
nite spots to complete killing of leaves, petioles, pods, and 
young stems. Severely affected plants were nearly defo- 
liated. Leaves 2 or 3 ft. above the soil surface were fre- 
quently attacked. Typical Rhizoctonia mycelium developed 
on or between infected leaflets. Small sclerotia of the R. 
microsclerotia type were produced abundantly in 1951. In 
controlled tests, isolates caused leaf blight on soybeans, 
snap beans, lima beans, cowpeas, fescue, trefoil, Lespedeza, 
fig, and tung. In addition to the microsclerotia type of 
Rhizoctonia, other types can cause leaf blight on soybeans. 
The disease, pathogen, and conditions favoring development 
are the same as for web blight or similar blights of snap 
beans and certain other Southern crops as reported by vari- 
ous workers. In areas where favorable environmental condi- 
tions may prevail, this blight should be considered a poten- 
tially destructive disease. 

Some effects of the citrus-root nematode on the growth 
of orange and lemon trees. Batnes, R. C.. ano O. F. 
CLARKE. The growth of young orange and lemon trees in 
eight pot-culture experiments was reduced 10 to 50 per 
cent following inoculation with the citrus-root nematode. 
The percentage decrease of growth of the trees was not 
always proportional to the degree of infestation, which sug- 
gests that undertermined factors may aflect the tolerance 
of trees to this nematode. In one experiment the young 
leaves on eight of nine inoculated Valencia orange trees on 
sweet-orange rootstock developed a fine mottle. The top 
two feet of California citrus soils frequently contain 2 to 
7 million citrus-root nematode larvae per cu. ft. Citrus 
trees planted on such soils become severely infested and 
grow poorly. 

A new method for quick determination of the oak wilt 
fungus. Barnett, H. L. Chalara quercina can be positively 
identified in less than one week using a technique based 
upon the characteristic ability of the fungus to sporulate 
quickly in submerged liquid culture. An easier and quicker 
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method has been found, based on a special agar medium, 
the characteristic appearance of the mycelium, and _ the 


quick sporulating habit of the fungus. The medium is 
composed of: glucose, 3 gn phenylalanine, 0.5  gm.; 
KH2PQ,, 1 gm.; MgSO,, 0.5 sulfates of Fe, Mn, Zn, 
each 0.2 mgm.; biotin, 5ugm.; agar, 20 gm.: distilled water, 
1 liter. The pH should be near 6.0. The temperature of 
incubation should not be over 25° C. On this medium the 
mycelium of C. quercina grows out from oak chips after 
3 to 5 days. It is sparse and may be examined directly with 
the miscroscope. Typical conidiophores and conidia are 


usually produced quickly near the chips, either on or unde 
the surface of the agar. Characteristi 
probably represent valuable 
clues in identification. Mycelium similar to that of Chalara 
but which fails to produce spores on agar may be trans 
ferred to liquid medium for certa 

Physiological factors affecting growth and sporulation of 
Chalara quercina in culture. Barnett, H. L., ann V. G. 
Litty. Chalara quercina was highly deficient for biotin 


branches which 


abortive Corl liophores are 


identification. 


when grown in liquid glucose-casein hydrolysate medium. 
The fungus grew and sporulated well within the range 15 
25° C..: sporulation ceased near 28° ( No growth occurred 


below pH 3.0; best growth was made between 6.0 and 7.0. 
Sugars utilized well (in order based on fungus growth in 
liquid) were: mannose, sucrose, glucose, cellobiose, maltose, 
galactose, xylose, and fructos l se, rafinose, and ara 
binose were utilized poorly. Or 1 trace of growth was 


made in sorbose medium Nitrate 1 trogen was nol utilized, 


Growth was slow on ammonium nitrogen, although early 


sporulation was heavy in liquid media. Various sources of 
organic nitrogen were utilized well. Growth and sporula 
tion were compared on agar al quid media containing 
single amino acids. Growth was most rapid on asparagine 
aspartic acid, and glutan icid; intermediate on proline, 
alanine, valine, and phenylalanine; and slight on glycine, 
histidine, lysine, and serine. Sporulation was greater on 
phenylalanine than on any other agar medium. Quick 
sporulation was favored by a medium low in nitrogen and 
sugar. Cultures usually produced spores more quickly and 
abundantly in liquid media than on the same media solidi 
fied with agar. 

Physiologic spectalizatior we nia enthae BAXTER, 
Joun W. The mint rust organis P nia menthae Pers.. 
is composed of at least ten p iologic races, differentiated 
on the basis of their abilit nfect species in eight 
genera of the Labiatae. The nfecting Wentha spicata, 
M. arvensis, and M. rotundifo has been designated race 
l. Race 2 infects Mentha piperita, M. arvensis, and M. 
longifolia. The other eight races are specialized on Mo- 


narda didyma. Monarda punctat Vonarda fistulosa. Ble 


philia hirsuta, Cunila origar Satureja 1 
nanthemum spp., and Monardella spp. 

Plugging of vessels associate { h oat { f «de eli pment, 
BeckMAN, C. H., J. E. Kuntz, A. J. Rik AnD J. G. Ber- 
BEE. Certain host responses associated with the develop- 
ment of oak wilt were st [he rates of movement of 
liquid in xylem vessels of ind diseased northern 
pin oaks were determined solutio of radioactive 
rubidium (Rb.“CO,). An exce if potassium chloride 
greatly reduced rubidium absory ) Rubidium moved up 
ward approximately 1 foot per n healthy trees as well 
as in inoculated trees prior to ptom development. How- 
ever, movement was reduced ruptly by 90 per cent and 
99 per cent at the time of j pier ind severe wilt, respec 
tively. A similar reduction occurred in water flow through 
uniform 1-in. twig sectior 2 eeks atter inocu 
lation this plugging occurred in trees from which all leaves 
were cut off 0, 1, 2, or 3 weeks following inoculation. No 
plugging occurred in uninos ted but defoliated controls. 
In general, either no bud growth peared or buds shriveled 
3 weeks after defoliation in inoculated trees. Many tyloses 
occurred in wilting twigs. As yet, no important plugging 
of roots has been observed These results indicate 1) that 
vessel plugging is a direct response of the host to infection, 
2) that such obstruction may | the available water sup 
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ply, and 3) that this shortage may contribute to leaf 
symptoms. 

Reducing mold counts in canned or frozen black rasp- 
berries. BENEKE, E. S., AND WILLIAM J. Younc. Attempts 
were made in 1951 to control the high mold counts occur- 
ring in canned or frozen black raspberries harvested under 
hot, humid weather conditions. Sprays were applied 14 and 
8 days before harvest in addition to the regular spray 
schedule. Actidione, 341 SC, nabam, ferbam, and Phygon 
XL were used alone and in combination with a spreader, 
Triton B 1956. The Howard mold count method was used 
to determine the effectiveness of the sprays. Ferbam and 
actidione consistently showed a lower mold count than the 
other materials. However, the reduction under hot, humid 
conditions was not enough to justify the use of these spe- 
cial sprays for black raspberries. 

Recovery of water pimpernel, Samolus parviflorus Raf., 
from curly top and the reaction of recovered plants to in- 
oculation with different virus strains. BENNETT, C. W. Wa- 
ter pimpernel shows a wide range in severity of curly-top 
symptoms varying from veinclearing, mild leaf rolling, and 
slight stunting induced by the less virulent strains, to severe 
leaf curling, dwarfing, and even death of affected plants 
induced by the more severe strains. Plants that survive 
eventually recover to a marked or high degree regardless 
of the strain of virus involved. However, plants that re- 
cover from the more severe strains are lower in vigor than 
healthy plants. Recovery appears to be associated with an 
appreciable decrease in virus concentration in the recovered 
plant. Resistance of recovered plants to infection and in- 
jury by other strains was tested in all possible combina- 
tions of 10 virus strains. Plants that recovered from each 
of the 10 strains were inoculated also with each of seven 
other strains with a moderate to high degree of virulence. 
In these tests, plants that recovered from mild strains were 
not protected to any measurable degree against either in- 
fection or injury by severe strains. In general, recovered 
plants were protected against injury by all strains of the 
virus that were less virulent than the strain frem which the 
plant had recovered. 

Effect of carborundum on infectivity of tobacco mosaic 
virus. Breraua, Louis, anp H. H. THornperry. The effect 
of carborundum on the infectivity of tobacco mosaic virus 
in nonpurified juice diluted 10~ is influenced by the hy- 
drogen-ion concentration and the buffer salt concentration 
of the virus solutions used as inoculum. The optimal con- 
centration of phosphate salt for infection on Scotia beans 
(Phaseolus vulgaris L.) was 0.1 molar with or without car- 
borundum. The optimal hydrogen-ion concentration for in- 
fection with the aid of carborundum was pH 7.2 without 
phosphate buffer and pH 8.5 with 0.1 molar phosphate 
buffer. Virus adsorption by the carborundum particles is 
related to the pH of the suspension (more adsorption with 
ereater acidity). Nonadsorbed virus is responsible for in- 
fection under optimal conditions of pH 8.5 and 0.1 molar 
phosphated buffer. Thus. free virus causes the infection and 
the carborundum particles serve as an aid te inoculation, 
presumedly by providing suitable wounds. !ncreased infec- 
tions by addition of aluminum oxide or silicon dioxide 
were relative to the mesh size; i.e., within the range studied, 
the greater the mesh size designation the greater the in- 
crease in infectivity. There was essentially no difference 
between aluminum oxide and silicon dioxide at any given 
mesh size. Dilution end-point of the juice was increased 
from 10~ in water to 10% in 0.1 M. PO, with carborundum. 

Turnip mosaic in Ontario. Berketey, G. H., ann M. 
Weintraus. A mosaic of rutabaga was first observed near 
Walkerton, Ontario, in 1946. The virus nature of the dis- 
ease has been established. The virus was readily transmit- 
ted by juice-transfer-carborundum methods to Nicotiana 
tabacum, N. glutinosa, turnip, cabbage, cauliflower, rape, 
Chinese cabbage, mustard, stock, wallflower, petunia, pep- 
pergrass, and shepherd’s purse. Radish was insusceptible. 
On tobacco only primary symptoms developed. whereas the 
other hosts became systemically affected. The virus has 
been purified by chemical means and its isoelectric point 
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was approximately pH 4.5. Amoeboid inclusion bodies up 
to 30u 10“ were readily found in subveinal strippings 
of turnip epidermis stained with Trypan blue and phloxine. 
The thermal death point of the virus was 62°C. (10 min.) 
and its longevity in vitro was between 24 and 36 hr. A 
comparison with other virus diseases of crucifers would in- 
dicate that the Ontario disease is similar to the turnip 
mosaic reported by Chamberlain in New Zealand and most 
likely belongs to the turnip virus 1 group. 

On the viral nature of papaya bunchy top. Biro, JuLio, 
AND José ApsuAr. Previous studies gave indications of the 
viral nature of papaya bunchy top, but the evidence was 
inconclusive. Failure of latex flow, as determined by prick- 
ing, shortly follows penetration of tissues by the causal 
agent. Downward spread of the virus is very slow and 
affected plants can be cured by cutting back the stem im- 
mediately below the affected portion. Evidence obtained 
through the use of the leafhopper, Empoasca papayae 
Oman, associated with the transmission of the virus, was 
limited by inability to secure nonviruliferous insect stock 
cultures. Evidence that the causal agent is capable of re- 
producing within the host plant was demonstrated by trans- 
mission of the causal agent in series through one plant 
after another by grafting. A single leafhopper was capa- 
ble of transmitting the viral agent. Healthy plants upon 
which leafhoppers fed for a single day developed symptoms 
one and one-half months later. 

Partial purification and electron microscopy of tomato 
spotted-wilt virus. Buack, L. M., M. K. BraAkke, AND A, E, 
Vatrer. Lethum australiense Holmes was obtained from 
three phytopathologists. Each collection produced typical 
symptoms of tomato spotted wilt in Lycopersicon esculen- 
tum, Callistephus chinensis, Tropaeolum majus, Nicotiana 
tabacum, and N\. glutinosa. A collection which produced 
good systemic symptoms in N. rustica and the greatest 
number of necrotic lesions on Turkish tobacco was selected 
for study. The longevity in vitro and thermal inactivation 
point were characteristic of tomato spotted-wilt virus. Plants 
of N. rustica grown under low light intensity were used as a 
virus source at the time of maximum infectivity. Labora- 
tory work was done at 0° C. When Turkish tobacco was 
used as test plants, infectivity studies of the sedimentation 
of the virus in capillary tubes revealed that it aggregated 
in extracts in a solution of 0.1 M neutral phosphate buffer 
and 0.01 M Nay SO;. The virus was dispersed by a solution 
of low ionic strength containing 0.01 per cent Tween-80. Cy- 
cles of low-speed and high-speed centrifugation with aggre- 
gated and dispersed virus were followed by density-gradient 
centrifugation at 10,000 r.p.m., resulting in visible zones pos- 
sessing about half the infectivity. Dried virus from the zones 
was seen under the electron microscope as oblate ellip- 
soids varying from about 90 to about 120 millimicrons in 
the greater diameter. 

Effect of nutritive sprays on the development of Fusarium 
wilt of tomato. Broom, JAMes R. Bonny Best tomato 
plants growing in Hoagland’s balanced solution in quartz 
sand continuous drip culture were inoculated with Fusa- 
rium oxysporum f{. lycopersici (Sacc.) S. & H. by removing 
plants from the sand and dipping their roots in a suspen- 
sion of mycelium and spores. After recovery from  trans- 
planting, the plants were given supplementary nutrient by 
spraying the foliage with various concentrations of sucrose, 
urea plus sucrose, KC] plus sucrose, and NahHePO, plus 
sucrose. With sucrose alone and with sucrose plus urea 
the disease index increased with rise in concentration from 
0.1 to 0.7 molar. A decided but less gradua! rise occurred 
with KCI plus sucrose. NaH2PO, plus sucrose had no sig- 
nificant effect. 

Control of black rot and downy mildew of grapes with 
concentrate sprays, dry dusts, and wet dusts. Braun, ALVIN 
J. Concentrate sprays and dry and wet dust applications 
have been compared with conventional hydraulic spray ap- 
plications in tests in New York State vineyards since 1946, 
Modifications in the design of the applicator, based upon 
experience gained during the earlier tests, resulted in the 
development of a machine considered to be adequately 
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adapted for vineyard use. With the present machine a 4X 
concentration is delivered under 300 p.s.i. pressure through 
a single No. 4 spray disk into the air blast from a 4-inch 
circular outlet. The concentrate spray or dust is directed 
backward and upward at an angle toward the underside of 
the canopy formed by the vine. The capacity requirements 
of a concentrate machine of the type used in these tests 
are such that construction costs could be kept low enough 
to compete with the regular type sprayers. Disease control 
data from nine separate tests indicate that the control with 
concentrate sprays (25 gal. per acre) is comparable with 
that obtained by an equal number of regular spray applica- 
tions (100 gal. per acre). Dry and wet dust applications 
were equally effective in tests where disease development 
in the check plots was moderate. 

New hosts for the oak wilt fungus, Chalara quercina 
Henry. Bretz, T. W. Lithocarpus densiflorus (tanoak), 
Castanopsis sempervirens (bush chinquapin), Castanea 
sativa (European chestnut), and Quercus acutissima and 
Quercus dentata (Asiatic oak species) have been found to 
be susceptible to the oak wilt fungus, Chalara quercina 
Henry, in greenhouse inoculation tests. Potted trees, 1 to 
3 years old, were used. Two isolates, one obtained from 
naturally infected northern red oak, the other from dis- 
eased Chinese chestnut, provided the inoculum. No dif- 
ferences in the pathogenicity of the isolates were observed. 
The progression of symptom development was similar in 
all species. A pronounced upward and inward rolling of 
the leaf blades on the leader and at the terminals of Jateral 
branches, accompanied by a marked stiffening of the fo- 
liage, was the first evidence of infection. This was followed 
by a progressive loss of leaf color and ultimate death and 
browning of leaf tissues. Symptom development progressed 
downward until the entire plant became involved. The fo- 
liage in all instances remained attached after death. In 
some cases a pronounced suckering developed from the 
lower portions of the main stem prior to death of the 
plants. Discoloration of the wood near the cambium region 
usually accompanied the development of the foliage symp- 
toms. The causal fungus was reisolated from each species 
inoculated. 

The perithecial stage of Chalara quercina Henry. Brevz, 
T. W. When compatible strains of Chalara quercina Henry 
are grown together on certain culture media, fertile peri- 
thecia of a species of Ceratostomella begin to form in 7 to 
10 days. They are black, flask-shaped, and inconspicuous, 
with the spherical base 240-380 « in diameter almost wholly 
embedded in the subiculum. The erect beaks, 250-450 
long, which protrude above the subiculum are black and 
are terminated by a cluster or fringe of colorless filaments. 
The asci are globose to subglobose, 7-10 « in the greatest 
diameter, and are evanescent. The ascospores are hyaline, 
one-celled, elliptical, and slightly curved, 2-3 » wide by 
5-10 w long, collecting at the ostiole in a sticky, creamy- 
white mass that does not disintegrate in water. The asco- 
spores germinate rapidly in 2 per cent dextrose solution at 
25° C., the single germ tube produced giving rise to char- 
acteristic C. quercina endoconidia. Typical oak wilt symp- 
toms have been obtained in susceptible species inoculated 
directly with ascospores and with single ascospore isolates. 
Asexual, thick-walled, olivaceous spores of variable shape 
and size, formed endogenously or intercalarily in hyphae 
which may also produce the hyaline endoconidia, have been 
found in perithecium-forming cultures. Neither perithecia 
nor the colored, thick-walled spores have been reported in 
nature, 

Sugar and amino acid composition and variations tound 
in urediospores of races of cereal rusts. BRoYLEes, James W. 
Urediospores of races 15B, 36, 40, and 56 in Puccinia 
graminis tritici, races 7 and 8 of P. graminis avenae, and 
race 57 of P. coronata were analyzed by paper partition 
chromatography. Only traces of reducing sugars were de- 
tected in the ethanol-soluble fraction, each sugar constitut- 
ing less than 0.1 per cent of the spore weight. Eight com- 
pounds corresponding in Ry values to glucose, galactose, 
mannose, arabinose, ribose, xylose, maltose, and fructose 
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were present and, in ad » unknown NH+s;-silver per cent of the trees similarly propagated on a commercial 
nitrate reducing compo Ar of the ethanol-solubl source of Mahaleb stock showed cherry yellows symptoms. 
fraction also revealed the preset of cystine, aspartic acid, Dwar} fruit and decline of apple, a virus disease. CATION, 
glutamic acid, serine, glycine isparagine, threonine, ala DONALD, AND Roy E. Gipson. By coincidence of an ex- 
nine, glutamine, gamma-amino butyric acid, arginine, lysine tensive grafting operation in two Hyslop crabapple orchards 
histidine, valine, methionir ne and/or tsoleucine a Virus present in some sources of the Jonathan apple va- 
phenylalanine, tyrosine, and eleven other ninhydrin-reacting riety was disclosed. Jonathan is a masked carrier. Hyslop 
compounds not yet identified ese unknown compounds — proved a reactive indicator of the virus. The virus-carrying 
broke down upon hydrolysis and other amino acids, proline Jonathan scions grow normally for several years; late 
and homocystine, appeared, indicating that the unknowns there is reduced growth and small-sized but normally 
may have been soluble proteins, peptides, or amines. No — shaped fruit. The entire tree gradually declines until the 
additional amino acids were ntified in the hydrolyzed tree is dead or worthless in 5 or 6 years. Fruit borne on the 
ethanol-insoluble fraction. Qualitat ind quantitative di! Hyslop stock branches is dwarfed and deeply lobed or 
ferences in sugar and a mposition were founs prominently five-ribbed longitudinally. The calyx end is 
among the races. characteristically oblate and the basin very shallow. Indi- 
Observations on Pythium root t of barley and wheat cations are that the virus entity transmitted by graft inocu- 
BrRuEHL. Grorce W Bosiinm sant rot (Pryihium arrhe lations from diseased Hyslop to normal Hyslop is not so 
nomanes Drechsler) occurs it re form as an endemi potent as that transmitted by Jonathan. The trees show 
disease ef cereals and crasses on 2 local soil of south-cen less decline but the fruit distortion remains prominent. Sev- 
tral South Dakota. This so : y in available nitrogen, eral other sources of Jonathan produce normal fruit and 
Addition of nitrogen in reaso unts to isceptible cause no reactions when grafted to Hyslop stock. 
crops resulted in increase , s Y wctine to further Control of bacterial wilt of tomatoes by Bacillus poly- 
predispose the suscepts to gt a5e8 ield and green myxa. CELINO, MARTIN S., AND Davin GortLies. Attempts 
house experiments t tal 1 itions were made to control bacterial wilt of tomato by adding 
ates: —Thhens: velaticnrin | f c intagonistic microorganisms to soil. One isolate, B3A, a 
one arising from individ ferences suscep bacterium obtained from Philippine soil, appears to give 
tibility and the other as th relativ sSurits significant control when added to soil infested with Bac- 
classes. Very early varieties n ar re susce ble terium solanacearum. This antagonist inhibits the growth 
than the later sorts itio are based of the pathogen on Petri plates. Furthermore, it can be 
on mature plant re ee produced when the bacterium is grown in a liquid medium, 
\ matod 1 f ; ind gives large inhibition 7ones ON Aassay plates. Soil which 
e ftode diseases 7 he ; n } ’ ro “ 
Comms. Bean 1 Ti had been previously infested with the pathogen was treated 
INS, F 1a) 2 nha ne cau wera ¢ " " » 
a : by adding a broth culture of isolate B3A. After 19 days, 
osses In commer ! ~ f I I B B ea! ; 1] : : 2 | 2 , ; 
: ot j ; sonny best tomato seedlings were planted in both the pots 
ognized by growers it I S ind abr 1. These . ; 
: which had received the antagonist and the control pots 
investigations show } . f Ditvlencl {pheler 
, which contained only the pathogen. A marked decrease of 
chus, and Aphelenc! é njur nd dest 
| RI} the disease was apparent in the treated soil: the controls 
mushroom hyphae Saprop! rms abdit =p are I> - 
ft 4 had 79 per cent wilted plants, whereas the pots that had 
often present in enormous 1 iccompanied by an } ) 
F ; I ee the antagonist had only 33 per cent wilt. Isolate B3A has 
crease. yacterial popula Exper ents indicate that . : . ’ oct 
oo , been tentatively identified as Bacillus polymyxa This or 
conditions unfavorable for n lia are produced , 
. ‘ C ganism is known to produce an antibiotic, polymyxin. 
in the substrate. Saprophy ( in also carry spot : 
| Tr} ! Variability among isolates of Pseudomonas tabaci. CHAM 
yroducing organisms onto tl tT lies ! sources . 
“r BERLAIN, D. W. The pathogenicity of six isolates of Pseu- 
of nematode infestation are t ompost. tl nusl 
: : domonas tabaci was compared on soybean and tobacco. 
room house ind ped ] I he Casi! “0 he | 1 1] 
Rinses ol , ah Three of the isolates were originally obtained from soy 
eS contro aeveiope ) . ! s¢ ot ne t to 4} | 1 , . 
) bean, and three from tobacco. Greenhouse inoculations, 
the nematodes. Betwe t ind bed = structures | , 
yr Niirag wherein isolates were compared on opposite halves of the 
are water-soaked for t-4 I t ite dormant nema f | \ 
same leaf, showed tobacco isolates to be significantly higher 
todes, then disinfested \ ! m r steam plus f{ " ‘ | | 
at ; : in pathogenicity for tobacco than were the soybean isolates. 
maldehyde. The air perat raised to at least 140° | 
; On soybean the reverse was true, but differences were 
and held for several hours. | s treated in the beds 1] } 1] f } ' 
id smaller The pathogenicity of soybean isolates on soybean 
Vv ¢ ine steam heat to rais IT1Z1 temperatures 
see me “8 peice he was extremely variable through five experiments, whereas 
é using tans tor bette f r I n. (asi <Olls are . , 
ee 4 “ AF tobacco isolates were uniformly high in pathogenicity for 
oe Sage iming to abo r 15-20 nN TD tobacco. All six isolates showed some degree of patho 
use Sol um nts in s] ins 
“4 ae genicity for both host plants. When soybean leaves, pre- 
Further studies on trans? f ringspot } cherr ously infected with bacterial pustule or bacterial blight, 
vellows viruses through see CATION, DONALD. Seeds col were inoculated with Ps. tabaci, a marked increase in wild 
lected from two Vi tree nte ed I fire infection occurred over inoculations where wounds or 
cherry yellows were germinate BY n to seedlit tage water-soaking provided the avenues of entry. Ps. tabaci 
in the greenhouse Phe vel r indexed on peach tin appears to be less virulent as a primary parasite on soybean 
‘ ; 
the field. Seedlings fr one tree sho 1 4] per cent total than on tobacco. The marked increase in wildfire infection 
virus transmission and 24 per cent for the other tree. Each in the presence of bacterial pustule and blight offers an 
series showed a 2 to 1 ra of cherry yellows to ringspot explanation for the severe wildfire infection often found on 
\ commercial source of Mal eedlings indexed 11 pet field soybeans and the frequent failure of experimental 
cent virus-infected, wit! I llows-ringspot ratio of inoculations. : 
9 ' al ie | , 
1 to 2. Montmorene : produced from a cherry Studies on the effect of environmental factors on the con- 
yellows tree showed 4¢ per I nfection with a cherry centration of cucumber virus 1 in Nobel spinach, CHEO. 
yellows-ringspot ratio o oO 4 i iZZara seed] ngs produced Py N-CHING, AND GLENN 9S, Por ND. The effects ot several 
trom a ringspot-iniect Maz ee were of per cent in environmental factors on the concentration of cucumber tj 
fected with ringspot There ere indications that the virus 1 in Nobel spinach were studied by using the local 
ir ' £ 2 P . c 
viruses were not unito stributed through Mahaleb lesion assay on cowpea. At air temperatures of 16°, 20°, 
‘ il 
buds, some buds he ing apparently rus tree, Phere Was a 24 ° and 28 ites there was al each le mperature a evcle of ( 
more uniform distribution through Mazzard buds In a virus activitv. At each temperature, the virus concentration 
comparative test cherry trees p1 pagated from disease-free steadily increased for a time and the n declined. The high- ; 
A . r 
buds on a commercial source of Mazzard stock showed 20 est concentration obtained at any temperature depended I 
' 


per cent cherry yellows sympt n the field while 1.24 upon the time interval after inoculation. Growing plants 
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at the specific temperatures prior to inoculation did not 
alter the cycle. Virus concentration was greater at a soil 
temperature of 28° than at 16°, with host vigor as a lim- 
iting factor. Increasing the day length from 8 to 16 hr. 
and the light intensity from 400 to 1600 foot-candles in- 
creased the virus concentration. In host nutrition studies 
with nitrogen, potassium, and balanced solutions, the virus 
concentration appeared to be directly related to vegetative 
growth. However, virus concentration increased with in- 
creased phosphorus even though the highest level caused 
stunting. 

4 species of Volutella parasitic on alfalfa. CHILTON, 
Joun E. An apparently undescribed species of Volutella 
has been found causing leaf and stem infections of alfalfa. 
This species was first encountered on accessions in the Pri- 
mary Plant Introduction Station greenhouse in Ames, Iowa. 
The cortex of petioles is invaded both inter- and intra- 
cellularly, killing the entire leaf. Linear stem lesions oc- 
casionally appear, at first brown, then becoming gray. The 
sporodochia are pink to white, erumpent, 40-70 microns 
broad, 50-80 microns long, with sparse, brown, continuous 


to 3-septate, marginal setae, 60-110 % 4-6 microns. The 
conidia are hyaline, mostly navicular, often biguttulate, 
5.2-10 (7.5) & 2-3.5 microns, borne on simple conidi- 


ophores. Isolations from field plants included a variant 
producing identical conidia but having less prominent but 
more densely setose sporodochia. Both forms produce an 
appressed pink mycelial mat on artificial media, with coni- 
dia appearing in scattered sporodochial masses. The former 
type is more common in the field and has been found on 
Vedicago sativa, M. falcata, Trifolium pratense, and T. 
hybridum. The fungus was also found at the Nebraska 
Agricultural Experiment Station on alfalfa plants grown 
from the same seed lots as were planted at Ames. 

Testing methods for the evaluation of combinations of 
disease resistance in tobacco, Crayton, E. E., ano J. J. 
Grosso. Tobacco breeding programs dealing with multiple 
resistance are being facilitated by testing procedures that 
permit critical evaluation of resistance to each disease, 
coupled with normal field growth and the opportunity for 
type selection. The test populations of plants are exposed 
successively to the diseases under study. However, each 
disease is fitted into the schedule at a point where it is pos 
sible to provide both the plant and the environmental con- 
ditions most favorable for the development of the particu- 
lar disease. A typical schedule follows: Some 3000 seed- 
lings from 151 segregating lines were (1) transplanted into 
soil infested with black root rot (Thielaviopsis basicola) 


in the greenhouse; (2) the root-rot-immune plants were 
then heavily shaded and inoculated with blue mold (Pero- 
nospora tabacina): (3) survivors were set into the field 


and sprayed with bacteria of wildfire (Pseudomonas tabaci) 
after moist, humid nights; (4) a few weeks later all were 
inoculated with common tobacco mosaic; and finally (5), 
late in the summer, all were subjected to a heavy natural 
infection by brown spot (A/ternaria longipes). Several sets 
of susceptible checks were required, and at each step these 
were uniformly and severely affected by the disease under 
test. The period covered was 5 months of greenhouse and 
field culture. 

The respiratory metabolism of Streptomyces  s¢ abies. 
CocHRANE, Vincent W., AND Harry D. Peck, Jr. Oxida- 
lion of glucose-1-( and glucose-3,4-C" by washed cells of 
S. scabies reveals a pattern different from that of related 
=pecies and more consistent with the classical scheme of 
glycolysis. The endogenous CO, output of C-labeled cells 
is not appreciably reduced by concurrent oxidation of 
exogenous glucose, pyruvate, or acetate. Acetate-2-C™ as 
sole substrate is oxidized without dilution of specific ac- 
tivity; in the presence of glucose, on the contrary, signifi- 
cant dilution occurs, indicating the participation of acetate 
in glucose metabolism. Incorporation of C“ from acetate-2- 
C™ into alpha-ketoglutarate is demonstrated, although at a 
low level. Whole cells oxidize glucose, succinate, fumarate, 
malate, pyruvate, alpha-ketoglutarate, alcohol, and acetate. 
but not citrate or lactate. A cell-free preparation is shown 


to oxidize citrate in a single step to alpha-ketoglutarate, 
with quantitative yield of the latter. Malate is oxidized 
quantitatively to pyruvate by the same cell-free preparation. 
Oxidations by whole cells are affected strongly by age of 
the cells used; this is believed to reflect permeability dif- 
ferences. In general, the respiratory pattern is consistent 
with the operation of a tricarboxylic acid cycle. 

Relation of the black rot pathogen to cabbage seed. 
Cook, A. A. Cabbage plants infected during the vegetative 
period are frequently symptomless until the flowering stage. 
By the time symptoms appear, the pathogen (Xanthomonas 
campestris (Pam.) Dows.) has become well established in 
the xylem of rachides, pedicels, and pods. The funiculi, 
which often dry down and remain attached to the seeds fol- 
lowing threshing, are also often infected. The infection 
presumably may continue into the xylem of the seed coat 
from the funiculus, but this was not demonstrated histo- 
logically. Only rarely can the organism be recovered by 
plating of germinable seeds from infected pods. Use of the 
plating method as a bioassay of black rot infestation of 
seed lots is, therefore, unreliable. 

Control of snow mold of forage crops in Alberta. Cor- 
mack, M. W. Many cultivated and native plants proved 
susceptible to the low-temperature basidiomycete which 
often causes severe winter crown rot or snow-mold damage 
in alfalfa, clovers, and grasses in the central and northern 
areas. All varieties of alfalfa and clovers tested were sus- 
ceptible except Medicago falcata and Siberian red clover. 
They are being used in breeding resistant varieties. Brome 
grass and Agropyron spp. were highly resistant and helped 
in maintaining mixtures of grasses and legumes. These 
grasses and spring-sown cereals or other annual crops were 
safely sown following severe damage. The pathogen did 
not persist in the soil to any extent for longer than 2 years 
in the absence of a susceptible host. Fertilizer treatments 
did not give beneficial results. Spraying the plants with a 
boron solution in the late fall markedly reduced the damage 
in some experiments, but there was a low margin of safety 
from boron injury. Mercuric chloride gave the best results 
of the many soil fungicides tested. Spread of infection 
was favored by the presence of uncut plant tops, or other 
debris. and by a slowly melting snow cover. 


Resistance in safflower to root rot and rust in Alberta. 
Cormack, M. W., ano F. R. Harper. Root rot and rust 
have caused severe damage to certain varieties of safflower 
in experimental plantings at Lethbridge. Root rot, caused 
by Pythium sp., has occurred for several years in differ- 
ent locations on irrigated land but it has not been found 
on dry land. The symptoms are similar to those ascribed to 
Phytophthora spp. in other areas. Varieties and selections 
studied for 3 years ranked as follows: highly resistant 
Indian, and Nebraska selections N3, N5, and N8; mod- 
erately susceptible—N6, N805; highly susceptible—N9, 
N10, N852. N3 has also shown some resistance to Puccinia 
carthami but the other root rot resistant varieties have 
proved highly susceptible to rust. 

{ toothpick tip method of inoculation. Crati, J. M. 
The toothpick method of inoculating cornstalks was modi- 
fied for studies of charcoal rot (Macrophomina phaseoli) 
and Diaporthe stem canker (Diaporthe phaseolorum var. 
batatatis) of soybean. The tips (1 em. or less) of quill-type 
wooden toothpicks were boiled in several changes of tap 
water and pressed into the agar at the periphery of a vig- 
orously growing fungus culture in a Petri dish. After the 
tips were covered with mycelium, they were inserted either 
into stem punctures (made with a steel probe) or into 
stubs of petioles cut off 15-20 mm. from the stem. The 
wounds were covered with petrolatum. Approximately 75 
per cent of soybean plants thus inoculated developed typi- 
cal charcoal rot symptoms; plants inoculated with mycelial 
suspensions or mycelium in agar were not infected. The 
percentages of stem canker-infected plants and plants with 
well developed cankers were as follows: stem (petrolatum), 
100, 81; petiole stub (petrolatum), 68, 42; petiole stub 
(no petrolatum), 66, 1. Reliability of the method is high. 
The method is especially adapted to studies of weak patho- 
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gens and pathogens requiri ons for establishment cies; the bark was fairly loose. From one tree, when it was 
of infection that cannot pro readily felled, samples were taken that showed sparse growth of a 

Studies on the control of white f rice. CRALLEY, | tan fungus between wood and bark. This fungus developed 
M., AND R. G. FRENCH rh itode Aphelenchoides into large sporulating mats of C. quercina in 48 hr., while 
oryzae Yokoo, the caus vhit f carried over the samples were kept in a moist, closed box. On similar 
primarily in the seed. Evidence late indicates that th samples that were discarded when cut because they bore 
nematode is not carrie ver the soil from one croy no evidence of fungus growth, sporulating mats of the oak 
season to another. Studies on the longevity of the nema wilt fungus developed within a week as they lay on the 


todes in rice seed shower 20-, and 32-month- 


old seed was planted, decreased as the 
age of the rice seed increased. Significant decreases in th 
severity of the disease have een obtained with the follow 
ing seed treatments: (1) Parathior ist (25 per cent) and 
Systox on Carbon dust (50 per ) at the rat ' 2 o7 
per bushel; (2) 12-hr. s 1000 aqueous solution 
of mercury bichloride ro aie tum if il 
the rate of 14 lb per l space i 
Aacrano dust at the rate of 2 r bu. Methyl br ice 
fumigation slightly retarded s rmination when the 
moisture content of the 1 S s abov 13 per cent 
Aagrano dust and mercur | soak treatments 
caused some mercuria te 

Comparison of two ner ed at the time of pli 
ing @ winter cover cri ( H. W As fall trea 
ments with nemat é to 
advantages over spring is of 
determine whether treatme ide at time of 
seeding of the winter rcrop. | i field test. three rat 
of ethylene dibromi 1¢ lo Ae) 2 i .) ind of the 
dichloropropene-dich] ropropal <tur 12 r) nd 97 
gal./A.) were used. A ons f le 14 i ifter 
seeding of rve and ryegrass. 7 reduction in stand by the 
ethylene dibromide for the thi rate vas respectively 12 
9, and 14 per cent under reated areas The 
reduction in stand for tl es of the dichloropro 


pene-dichloropropane mix spectively 38, 33, and 


53 per cent. In the greenhouse tests, applications of the 
two compounds at the three rates were Lcle 
of soil 
planted. 
mide was less toxic than dicl ypropene-dichloropropane 
The evidence indicates that « ne dibr prefer 
able if application must be ie at or lose to the time 
of planting of a rye co 


types 
loam, sandy loam, and sand—at the time rye was 
Data in all treatments showed that ethvlene dibro 


mide 


Resistance of asparagus tft Vel logvne 1 1 
acrita. CRITTENDEN, H. W. In published literature, Aspara 
gus officinalis is reported to ivily infested by the root 
knot 


and no exact data are preset! | n the degree of infesta 


nematodes: howe er. tT ire ony rour references 


tion. From preliminary greenhot rk done 
the Mary Washington variet : i. Hel homeiie sakenteel 
with Meloidogyne incognita 
that there was no 
summer of 1951, 
heavily infested with this spec of 
ined periodically. After 5 nt] wth. the roots showed 
no hypertrophy. Microscoy x ination showed the av 


hvpertrop of the roots. Durir the 
isparagus t] is planted I i 


nematode was 


erage occurrence of tema egg sacs to be one per 


plant. Cantaloupes 
knotted. 
be a suitable crop to us n | d with Meloidogyne 


i cent to paragus were heavily 
These observat : that isparagu would 
incognita var. acrita 


growt! i the t tur , nature 


Vacroscopic { d us tl 
Con. ©. A. G. 3. MI. ZUCKERMAN. Dur 


ing August and September, 1951, Chalara 
found as large, macroscoy \ sible 
tween the bark and wood of eased oaks in widely sep- 
arated forests in Illinois. Growth of the 
the field, and its sporulation, closely resembled th rowth 
and sporulation that take pla n artificial media. Pure 
cultures usually could be obtained by direct transfer of 
mycelium. The fungus was observed in the cambial region 
and frequently grew along ins 
adults and larvae belonging to three insect families. The 
trees on<whieh growth of the oak wilt found 
had been invaded by wood and bark 


STESSEL. A R 
quercina was 


] } 


mycelial mats be- 


fungus as seen In 


salleries occupied 
fungus was 


borers of several spé 


forest floor under felled logs. 

Chemotherapeutic activity may be independent of fungt- 
toxicity. Davis, DAvip. \ comparison of the che mothera- 
peutic number of against the 
Fusarium wilt disease of tomato and their fungitoxicity to 


activity of a compounds 


the pathogen indicated no consistent relationship. Chemo- 
activity was determined by the method de 
E. Dimond and R. A. Chapman (Phytopath. 
determined by in vitro 


therapeutic 
scribed by A. 
fizil. Ist). 
growth and respiratory responses of mycelium of Fusarium 
sodium 2-carboxymethyl- 
mereaptobenzothiazole and 410 micromolar 2-(n-amyl) pyri- 
dine had high chemotherapeutic activity, but only partially 
depressed mycelial growth at 5,000 micromoles per liter. 
The 75 micromolar 1-chloro-3,5-dimethylphenoxyethauol and 
n-octadecyltrimethylammonium pentachloro- 


Fungitoxicity was 


lycopersi« soth 120 micromolar 


86 micromolar 


phe nate were 


it equivalent concentrations. 


highly chemotherapeutic, and reduced growth 
{ 2000 micromolar oxyquino- 
line benzoate had no chemotherapeutic activity, but 100 mi- 
inhibited mycelial growth completely. 
Excepting oxyquinoline benzoate, inhibition by these com- 
uptake approximately paralleled their 
An aqueous extract of 


cromoles per liter 
pounds of oxygen 
mycelial growth-inhibiting capacity. 
whole tomato plants grown for 6 days on 75 micromolar 
t-chloro-3,5-dimethylphenoxyethanol was not fungitoxic 
when tested against spores of Stemphylium sarcinaeforme., 
However, macerated tissue from these plants exhibited ap- 
proximately a 20 per cent increase in oxygen uptake and 
invert sugar content. 4-Chloro-3,5-dimethylphenoxyethanol 
may alter the susceptibility of the host to disease by caus- 
ing pronounced changes in its metabolism. 


Free amino-acids and carbohydrates synthesized by Usti- 
lago zeae. DeVay, J. E., J. B. Rowetr, anp E. C. STAKMAN., 
Chromatographic analyses showed that culture extracts 


from two compatible haploid lines and a_ solopathogeni 
line of Ustilago zeae contain glutamic acid, aspartic acid, 
serine, alanine, threonine, glutamine, 
ginine, gamma-amino butyric acid, proline, valine, leucine 
ind/or isoleucine, phenylalanine, and tyrosine. An unknown 
ninhydrin-reacting compound, stable to hydrolysis, was 
found only in extracts from one haploid line. Another un- 
s found only in extracts from the solopathogen. 
Quantitative 


elycine, lysine, ar- 


know n w 





variations among the amino-acids were found 
when analyses of the three lines were compared. Young 
contained glutamic 
in older cultures other amino-ac ids increased creatly. 
Che presence of free amino-acids was affected by the degree 


cultures relatively large amounts of 


ac id; 


Changes in the sugar 
content of aging cultures were followed by sugar chromatog- 
raphy of the amino-acid extracts. Maltose, fruc- 
tose, ribose, and six unidentified NH-.-silver-nitrate-reducing 

Cellobiose, arabinose. 


rhamnose cor responded in 


of culture aeration and culture age. 
sucrose, 
compounds were found. xylose, and 
Rr values on one-dimensional 
chromatograms to four of the six unknowns. 

Interaction between cucumber and Phytolacca 
decandra. DiacHuNn, STEPHEN. Four isolates of cucumber 
mosaic virus from burley tobacco produced local necrotic 
and chlorotic spots and rings and systemic infection in 
Phytolacca decandra. The reaction of noninoculated leaves 
on plants inoculated with any one of these isolates ranged 
from severe distortion and blistering, mottling, necrosis, and 
dwarfing through mild chlorotic ring patterns to practical 
immunity. These isolates of cucumber mosaic were trans- 
ferred readily from Phytolacca to Phytolacca, but less fre- 
quently from Phytolacca to tobacco or cucumber. Inoculum 
from Phytolacca produced numerous local lesions on rubbed 
leaves of susceptible Phytolacca, but very few or no lesions 
Addition of sap 


mosalc 


on rubbed leaves of susceptible cowpea. 
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from healthy leaves of Phytolacca to inoculum from tobacco 
inhibited local lesions on cowpea, but did not inhibit local 
lesions, or at least did so to a lesser degree, on Phytolacca. 
These results suggest that the inhibitor acts on the host 
rather than on the virus. Cucumber mosaic is not the cause 
of the common Phytolacca mosaic in Kentucky, nor of mo- 
saic in two plants from Connecticut and one from Virginia. 

A method for inducing abundant sporulation of Stem- 
phylium solani in pure culture. Diener, U. L. Copious pro- 
duction of conidia was obtained when cultures of S. solani 
growing on an agar medium containing 20 per cent of 
canned vegetable juices (“V-8," Campbell Soup Co.) were 
irradiated with ultraviolet light. Petri-dish cultures with 
the covers intact were exposed 15 cm. from the light source 
(Westinghouse Sterilamp WL-30). After a 5-min. irradiation 
a 5-day-old culture approximately 40 mm. in diameter 
growing at 28 C, produced 30,000 or more conidia in a 
zone near the periphery of the colony within 24 hr. Re 
peated irradiations at 15- to 18-hr. intervals resulted in the 
production of conidia in successive crops at the margin of 
the colony. Although sporulation was profuse on 20 per 
cent vegetable-juice medium, some conidia were produced 
on media in which the concentration varied from 1 to 64 
per cent by volume. Abundant sporulation occurred over a 
pH range of 4.0 to 7.5, and a few conidia were produced 
without irradiation at pH 4.0 to 4.5. 

2-Carboxymethylmercaptobenzothiazole salts as chemo- 
therapeutants for plant diseases. DIMOND. A. i. AND Da 
vip Davis. Alkali salts of 2-carboxymethylmercaptobenzo- 
thiazole are not fungitoxic in spore germination tests nor 
are they changed to fungitoxic compounds by contact with 
living tissue. However, in controlled greenhouse experi- 
ments, soil applications of these compounds have markedly 
reduced the incidence of Fusarium lycopersici in the roots 
and of Alternaria solani on the leaves of treated tomato 
plants. In field experiments these compounds materially 
reduced the disease grade of Verticillium wilt of eggplant 
(8 per cent in treated versus 30 per cent in check plots) 
when applied five times at weekly intervals as a soil treat- 
ment to inoculated plants in heavily infested soil. They 
reduced the severity of Dutch elm disease when applied as 
a foliage spray with a non-phytotoxic oil. Such sprays were 
applied five times at weekly intervals and trees were then 
inoculated with Ceratostomella ulmi. Four weeks later the 
disease grades in the treated and control plots were, re 
spectively, 6.2 and 32 per cent, while 8 weeks later they 
were 12 and 58 per cent. Spraying therapeutants on elms 
is much easier and cheaper than soil application and makes 
possible the treatment of many city trees that are sur 
rounded with pavement, 

{ ringspot disease of peppers caused by strains of cu- 
cumber mosaic virus from pepper and alfalfa. DooLitTLe, 
S. P.. anp W. J. Zaumeyer. Peppers in Maryland, Vir- 
ginia, and Delaware occasionally have large yellow rings 
on leaves and fruits; leaves developing later are mildly 
mottled and slightly dwarfed. These symptoms have been 
reproduced by inoculation with a strain of cucumber mosaic 
virus (Marmor cucumeris) isolated from ringspotted pep- 
pers, and with a closely related strain of the same virus 
isolated from mottled alfalfa leaves collected in Idaho. 
This isolate originally was found combined with an alfalfa 
mosaic virus. On peppers, the complex from alfalfa caused 
symptoms similar to those produced by the cucumber virus 
strains. On tobacco, both strains caused pronounced necroti: 
ring and oak-leaf primary lesions and a mild systemic mot- 
tle. Cucumber seedlings had yellow asteroid spots on 
young leaves, but later symptoms resembled those of typi- 
cal cucumber mosaic. On most other hosts tested, both iso- 
lates caused similar symptoms. Only the alfalfa strain in- 
fected the resistant Old Dominion spinach, but both strains 
infected Long Standing Bloomsdale, which is susceptible 
to the cucumber mosaic virus. Both caused systemic symp- 
toms on several bean varieties and on white sweet clover, 
crimson clover, cowpea, and sweet pea. On zinnia, both 
protected against Price’s No. 6 strain of cucumber mosaic 
virus. 


Comparison of two methods of inoculation on the sporula- 
tion of 40 fungi. E1coHeNnMULLER, J. J. The rate and amount 
of sporulation of 40 fungi were compared when two meth- 
ods of inoculation were used: 1) flooding the agar surface 
of Petri dishes with a heavy suspension of spores, and 2) 
placing a loopful of spores on the center of the plate. All 
of the fungi tested produced spores more rapidly, or more 
abundantly, or both, when method 1 was used. The rate of 
sporulation increased directly as the numbers of spores in- 
creased in the suspension used for inoculation. This rapid 
rate of sporulation may be due to exhaustion of nutrients, 
particularly sugar, from the medium. High concentrations 
of sugar delayed sporulation. The rate of exhaustion of 
sugar from the medium was studied and it was found that 
sporulation began about the time the sugar was used up. 
The rates of respiration of several fungi inoculated by the 
spore-flooding technique were determined. Sporulation was 
initiated at or near the peak of the respiration curve. 

The importance of the stylar region of the pepper fruit 
in the control of fruit disease. EvANs, MARSHALL, AND T, 
H. Kine. In studies started in 1949, it was determined that 
an abnormally high percentage of fruit produced by vari- 
ous varieties of peppers had a definite hole in the stylar 
end of the fruit. Microorganisms are nearly always present 
inside such fruits. Fusarium sp., Alternaria sp., and bac- 
teria are commonly isolated from the seed and affected 
tissue. In seven varieties examined in 1949 and 1950, the 
percentage of diseased fruit ranged from 9 to 52. By select- 
ing seed from disease-free fruit it was possible to obtain 
progenies with fewer fruits having a hole in the stylar 
region. Thus it is possible to breed for resistance to inter- 
nal fruit rot, by using the structure of the stylar region as 
a selective character. 

Evaluation of eradicant fungicides against Ceratostomella 
fimbriata, Freazett, Greorce D., ann W. J. Martin. The 
need for fungicides that could be used for rapid disinfesta- 
tion of sweet potato washing machines which have become 
contaminated with Ceratostomella fimbriata prompted the 
testing of various chemicals for that purpose. Although 
various mercurials are known to be eradicant against C. 
fimbriata, their use on washing machines cannot be recom- 
mended because of their toxicity to human beings. In test- 
ing chemicals that possibly could be recommended, the fol- 
lowing technique proved useful: sterile vegetable brushes 
were dipped in a spore suspension of the fungus, then 
placed in an aqueous solution or suspension of the chemi- 
cal for 30 sec. The brushes were dipped in three successive 
changes of sterile water and then touched to the surface of 
potato-dextrose agar in Petri plates. Effectiveness of the 
chemicals was determined on the basis of subsequent my- 
celial growth of C. fimbriata on the potato-dextrose agar 
plates. Of the materials tested the most promising for the 
purpose were: Bioquin 1 (copper 8 quinolinolate), Santo- 
brite (sodium pentachlorophenate), and Vancide 51 (so- 
dium salts of dimethyl dithiocarbamic acid and 2-mercapto- 
benzothiazole). Solutions of copper sulfate were completely 
ineffective. 

Organic vs. inorganic fungicides for the control of the 
brown-rot fungus on peaches. Foster, H. H. In 1951 ten 
spray treatments were compared in randomized single tree 
plots on the peach variety J. H. Hale. Eight applications 
of each fungicide were made with a power sprayer; the first 
spray was applied at petal-fall. Peaches were harvested 
approximately 2 weeks after the final fungicide applica- 
tion. In certain storage experiments the peaches were held 
at room temperature (approximately 75°-80° F.) for 5 days 
after harvest. In other experiments, after 5 days at approxi- 
mately 45° F., peaches were ripened for 3 days at room 
temperature. Data were recorded after these 5- or 8-day 
storage periods. The fungicides are listed below in de- 
creasing order of control of the brown rot fungus (Moni- 
linia fructicola). Wettable sulfur (6 lb./100 gal.) , Orthocide 
106, manganese ethylene bis dithiocarbamate, wettable sul- 
fur (4 lb./100 gal.), Dithane D-14 and ferric sulfate, Gen- 
eral Chemical 1189, Rohm & Haas CR-2379, Parathion, dis- 
persible sulfur, and calcium hypochlorite. Only the first 


| 
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three mentioned appear ite ve tor practical 
control of brown rot. P prayed with Orthocide usu 
ally had a better ec in tno sprayed with wettable 
sulfur. 

Seven virus disease r ( fornia, FREITAC 
J. H. Seven viruses believed to e separate and distinct 
have been isolated from cucurbitaceous plants growing in 
California. These viruses are those of cucumber ( 
squash mosaic, muskmelon mosaic icurbit ring mosaic) 
wild cucumber mosaic, cantalo vestern wate! 
melon mosaic, and muskm The last two 
viruses have not been pre i rted. In contrast to 
cucumber mosaic virus the other six viruses all have limited 
host ranges. Cantaloupe mosak i watermelon mo 
saic virus are typical apl borne ises and are efficiently 
transmitted by the melon and peach aphids during 
short feeding periods following period of starvation 
Squash mosaic, muskmelon mos ind wild cucumber mo 
saic viruses were demonstrated t ransmitted by beetles. 


but not by aphids. \ ne I it of muskmelon vein 
necrosis, has been transmitted in ] ninary 
eral varieties of muskmelor l 
by a necrosis of veinal tissue results in drving of the 
leaves and produces irregular necrotic, corky areas along 
the stem. The seven viruses 
of symptoms, insect ve rs il proper 

Rhizoctonia leat blight 
late summer of 1950 a severe t of strawbe S 
widespread in severa reas il insas. Blac 0 
brown lesions, often at i ! roi ) 
peared on the leaves. Leaves \ led. Af 
areas in the field wer I | f diameter 
these affected spots | 
crowns were not 
l-year-old fields and in areas fert er treatments 
promoted a heavy fo I Rhizoctor 
was consistently isola f | mate 
tion of healthy plants ym 
in the field. Other isolates f BR , el er fr 
berry roots and crowns 01 tiled to produ 
similar symptoms. In a ; f wtiine of 3 
berries was obtained but xte d re 
ily distinguishable fron | he trawbe1 
leaf isolate. The disease 5 0 950. did not se 
verely damage strawberr\ il I oO 
there was verv little evidence reduction it or oO 
fruit production in affected ar 

Studies on Verticil y u err FULTO Ro 
ERT H. Single conidial is our biotyp 
of which were used 
tial) and S2 (fluffy m in | ! raspberry al 4 
C., while S3 | ippresses ] | 
infection periods were shorter n the canes or roe 
were injured. Suckering Ss] n infected red ras} 
berries. The toxin theor ot w ippeared most plau 
ble. Filtrates from the thre I ) ere not tox niess 
the fungi were grown for at 0 davs in synthetic 
broth and exposed 
exception. When oTOWw! I filtrate 
toxic following exposure ) } 
tration the nonfilterable p 
discoloration of the vess 
vessels without il prod tor I ndicated tha he 
toxin may be a complex of s ompounds varyin 
particle size. In biotype S82 two optimum growt! 
reactions to acidity, pH y and pH 8.0 The iotvpes 
changed acid media to an alkaline st iproacl 
requirements for optimum gro 

Comparison of fungicides for the control of spur bligh 
and anthracnose of raspberry on. Ropert H.. AND 
Joun P. Tompkins. Sprays for spur blight control wer 
applied to heavily infected Latha hen the suckers were 
7-10 in. high, and again 12 day On unsprayed plants 
60 per cent of the buds were inf 1. Ferbam resulted in 
10.4 per cent, ziram 25.6 per nt, and Tribasic copper 


] 


325 per cent infection: other aterials resulted in the 
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lowing infection counts: actidione, 35.7 per cent; man- 
ganese ethylene bis-dithiocarbamate, 36.5 per cent; Ortho 
106, 38.0 per cent; nabam, 39 per cent; zineb, 40.2 per 
cent; Phygon XL, 43.4 per cent; and Crag 341, 44.8 per 
cent. The 1 per cent Krenite 26 (sodium salt of diniiro 
ortho cresol) applied as a dormant spray reduced the infee- 
tion only 10 per cent. A spreader, Triton B 1956, increased 
the effectiveness of sprays 6 per cent. Anthracnose on un 
sprayed Cumberland’s averaged 173 lesions for a single 
cane. A dormant application of 1 per cent Krenite 26 re 
duced this infection 55.5 per cent; a delayed dormant spray 
of liquid lime sulfur (12% gal./100 gal.) gave 68 per cent 
reduction. Bordeaux 6-12-100 plus 2 qt. Dendrol as a de- 
layed dormant reduced infection 32 per cent. For summer 
applications following either Krenite or lime sulfur dor 
mant sprays, both ferbam and Ortho 406 gave comparative 
control, reducing infection approximately 80 per cent for 
one application and 93 per cent for two applications. Nabam 
and manganese ethylene bis-dithiocarbamate in cover sprays 
did not give satisfactory control. 

Vosaic resistance in Wisconsin tobacco. FULTON, ROBERT 
W.. AnD James Jounson. The necrotic local lesion type 
of resistance (N factor) to tobacco mosaic virus has been 
incorporated in tobacco closely resembling Havana Seed 
types. Lines derived from crosses of Wisconsin tobacco 

th mosaic-resistant Burley have more closely resembled 
Wisconsin types than have lines from crosses with dark 
tobaccos. Segregation in the F. generation for mosaic re 
sistance and chlorophyll characters were close to the ratios 
expected on the basis of independent factors. Selected F 
lines from the original cross are apparently of as eood or 


better commercial type, quality, and yield as lines which 
have been backcrossed four times to the commercial par 


necrosis as a result of heavy virus inocula 


tion developed in appreciable amounts only during the hot 


ent. System 


summer of 1949, Different lines varied from 0 to 48 pet 


cent of the plants systemically necrotic. Several other 


wise desirable lines are susceptible to a late-season leaf- 
spotting which is absent or minor on other lines and on 
Havana Seed. Commercial! trials on a small scale have dem- 
onstrated very satisfactory mosaic resistance and commercial 
icceptability. Infection of mosaic-resistant tobacco by cu- 
cumber mosaic virus has occurred only rarely the past two 
seasons, 

Development o! Erysiphe gZramints ¢triti m suscepttble 
and resistant common spring wheats. FUTReELL, Maurice C. 
Penetration and subsequent development of Erysiphe grami 
nis tritici on seedling leaves of susceptible (Henry C. 1. 
12265) and resistant (C. [. 12633, a Triticum timopheevut 
derivative 


wheats grown in the greenhouse at 16 C. were 
studied cytologically. Conidia germinated in 12 hr. on in 
] 


oculated leaves of Henry, and penetration of the epidermal 


cells was completed within 72 hr. Germ tubes gave rise to 
small appressoria that produced thin penetration hyphae. 
Changes in staining reaction occurred in the cell wall im- 
mediately after penetration of the cuticle. Even though cell 
walls thickened on the inside, the hyphae penetr ited rapid 
Surface my 


celium developed profusely and = sporulated al 


ly and haustoria were established readilv. 
vuundantly; 
under certain greenhouse conditions perithecia ippeared 
in 35 days. In CLI. 12633 the cuticle and cell wall were 
penetrated in like manner, but hyphal development was 
stopped at contact with host cytoplasm. The cytoplasm 
of epidermal cells appeared disorganized soon after con- 
tact with the hyphae and infected cells soon collapsed. 
Prior to or simultaneously with collapse of epidermal cells 
the adjacent mesophyll cells showed abnormal staining. 
Macros opt flecks appeared ! or 5 days after inoculation. 

Production of galls in Kalanchoe by variants of Agro 
bacterium tumefaciens differing in colonial morphology. 
Garnor, C., ano W. C. Price. From a highly virulent 
single colony derived by the serial streak method from A.C. 
Braun’s B6 strain of Agrobacterium tumefaciens. three 
colonial variants have been obtained and maintained in 
pure culture for more than 5 months of continuous sub- 
transferring. The variants are differentiated on the basis 
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of colonial size and appearance, the latter characteristic 
ranging from smooth to lobate and radially striated. No 
significant differences in biochemical reactions of the three 
isolates have been found, all three showing reactions es- 
sentially the same as those reported by Sagen, Riker, and 
Baldwin in 1934. Agar-plate cultures of each variant 2, 
4, and 8 days old produced typical galls in Kalanchoe 
daigremontiana. Moreover, galls 30 days old were found 
to contain an essentially pure culture of the variant used 
to induce the infection. 

Variability in the onion pink root fungus induced by nitro- 
gen mustard. GAsitorkKiEwicz, E. C. Treatment of spores from 
two natural isolates of the onion pink root organism, 
Pyrenochaeta terrestris (Hansen) Gorenz et al., with 
methyl-bis (8-chloroethyl) amine induced cultural and 
pathogenic variability. There was no correlation between 
the type of mutants produced and the duration of treatment. 
Pathogenicity wherein 12 mutants in the Louisiana 
series and 13 in the Wisconsin series were tested on two 
susceptible and two resistant onion varieties 
marked differences in disease indices as well as in pycnid- 
ium production. Through increased or decreased viru- 
lence some of the mutants produced a disease comparable 
to that ascribed to some of the natural isolates. Sporula- 
as well as in 
pathogenicity. 


tests 


show ed 


tion on the host was obtained in greenhouse 
field tests, but was not correlated with 
Sparsely sporulating mutants were as virulent as the sporu- 
lating types. Mycelial lines varied from very low to 
moderately high disease indices. Most of the induced mu- 
tants were found to fall within the descriptive and cultural 
range of the natural isolates. Cytological evidence of uni- 
nucleate spores supports the possibility that new and more 
virulent strains of P. terrestris can be obtained by mutation 
of existing natural strains. 

apparent relationships in several orchid 
genera, based on electron microscopy. GOLD, A. Herbert, 
anp D. D. Jensen. An electron-microscope study of virus 
particles isolated from plants of several orchid genera indi- 


Some vITUS 


cates the prevalence of two general particle shapes. One 
of these is a sinuous rod about 480 mu 8 mu. The 
other is a sickle-shaped rod about 300 mu * 28 mu. The 
sinuous rod has been isolated from diseased plants of 
Cymbidium, Cattleya, Oncidium, and Laelia. The sickle- 


shaped rod has been isolated from Cymbidium, Cattleya, 
and Odontoglossum, and from Zinnia which had been juice- 
inoculated from Odontoglossum. Certain leaf symptoms of 
naturally infected Cymbidium plants are distinctively asso- 
ciated with each type of particle. Mixtures of both types 
of particles frequently occur in natural infections of Cattle- 
ya, though individual plants may show only one type of 
particle. The presence of either type of particle appears 
to be associated with abnormal pigment patterns in the 
flowers of Cattleya. No particles of either type have been 
recovered from healthy seedlings. When inoculum contain- 
ing only one type of virus particle was used on Cymbidium 
that type of particle was recovered from these 
Odontoglossum seedlings developed symptoms 


seedlings, 
seedlings. 
and contained particles similar to those in the inoculum 
only when inoculated with inocula containing the sickle- 
shaped particles. 

The disappearance of antibiotics from GOTTLIEB, 
Davip. To determine whether antibiotics take part in the 
antagonism of microorganisms toward each other in soil, 
one must determine whether such materials persist under 
these conditions. In normal soils the diverse microflora 
degrades many antibiotics; chloromycetin is stable in sterile 
soil but is rapidly inactivated in nonsterile soil. At the high 
concentrations of 50 ugm. per gm. of soil there was an in- 
itial 24-hr. lag period followed by a rapid decline to 43 
per cent at 72 hr. and to 15 per cent after 2 weeks. 


soil, 


: The 
degradation is fairly complete, for no inactive aryl nitro 
compounds or aryl amines could be detected in the soil. 
Similar studies with clavacin indicate that the microflora 
of soil will rapidly inactivate this compound. At 48 hr. 
no antibiotic could be detected in concentrations above 
the sensitivity of the assay. In the sterile control soils the 
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concentration of clavacin was not reduced even after 7 days. 
Actidione also is unstable in soil; within 11 days’ incuba- 
tion 92 per cent of the actidione could not be recovered 
from nonsterile soil and 53 per cent was unaccounted for 
in sterile soil. Basic antibiotics such as streptomycin and 
streptothricin are inactivated by the clay, the organic mat- 
ter, and the microflora of soil. 

A Fusarial disease of seedling asparagus in Ontario. 
GraHAM, K. M. Symptoms of the disease, observed for the 
first time in Canada in 1945, were stunting, yellowing, 
wilting, and pre-emergence blight. Penetration of the 
pathogen was appressorial and usually occurred in the 
embryonic region of the root tip. Colonization of the host 
was limited to the cortex. Surveys indicated a wide dis- 
tribution of the pathogen in the Niagara Peninsula, on 
soils used for asparagus culture. The pathogen was iden- 
tified as a strain of Fusarium oxysporum Schlecht. On 
potato-dextrose agar it was overgrown by a mycelial type 
which proved to be less pathogenic than the sporulating 
type. Macroconidia were produced readily on soil agar 
and water agar. The optima for growth of the pathogen, 
growth of the host, and for disease incidence were between 
25° C. and 30° C. Best emergence and development took 
place at a medium soil moisture. The growing and incor- 
poration, in naturally infested soil in flats, of three succes- 
sive crops of soybeans, of oats, and of potatoes resulted in 
an increase in disease incidence over that following three 
crops of asparagus. The manner of placement in the seed 
bed of a soil disinfectant, Arasan (3 gm. per sq. ft.), was 
found significant in controlling the amount of pre- and 
post-emergence damping-off. Nine cultivated varieties and 
strains of Asparagus officinalis L. were susceptible. 

Vematodes as ectoparasites on tobacco, cotton, and other 
plants. Granam, T. W. Examination of soil screenings 
from the root area of diseased tobacco, cotton, corn, and 
other plants indicated that ectoparasitic nematodes are im- 
portant parasites on these crops in the Southeast. Christie’s 
soil screening technic was used to recover nematodes. Field 
collections of soil from diseased cotton, corn, cowpeas, 
soybeans, and strawberries yielded high populations of the 
sting nematode, Belonolaimus sp. Similar collections from 
tobacco and cotton gave large numbers of Tylenchorhyn- 
chus sp. Rotylenchus sp. was dominant in collections from 
diseased cotton, gardenia, and other plants. Trichodorus 
sp. was found associated with corn, cotton, and various 
Separate soil cultures of these nematodes were 
established in the greenhouse. Singly picked nematodes 
or mass transfer of a single parasitic species were added 
to pots of steamed soil. Cotton, tobacco, and tomato grown 
in Rotylenchus cultures were stunted and had root decay. 
Corn and cowpeas in Belonolaimus cultures were severely 
diseased, but tobacco was not affected. Tobacco in Tylen- 
chorhynchus cultures was diseased as were corn and cow- 
peas in Trichodorus cultures. In most nematodes 
increased in large numbers, field symptoms were repro- 
duced, and inoculated species remained free of other para- 
sitic nematodes. Plants in control pots grew normally. 

Carrot root scab—a disease complex. Grocan, R. G., 
AND JAmeEs B. Kenprick, Sr. Root scab showing various 
types of symptoms seriously affects carrot production in 
the central coastal section of California. In some cases 
the lesions are black and sunken and usually occur in root 
scars. Stemphylium radicinum (M. D. & E.) Neerg. causes 
this type of lesion. In other cases the lesions are reddish- 
brown and raised, and usually are located in the area be- 
tween the lines of lateral roots. Isolations from different 
types of lesions have yielded a variety of fungus and bac- 
terial organisms which have proven nonpathogenic in green- 
house tests. The reddish-brown, raised lesions occur on 
roots grown in steam-sterilized soil from treated seed and 
are believed to be nonpathogenic in origin. They are often 
closely associated with oil ducts and oil-filled, unbroken 
blisters on the roots. Individual roots show wide variation 
in their propensity to develop this type of symptom. Often 
one of two roots growing side by side and touching will 
have severe symptoms, the other no symptoms. It appears 


grasses, 


cases 
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that this type ot lesi T rmal oll produc 
tion resulting from tl rtain genotype 
with climatic factors 

Cross-protection tests wit! ruses affecting canning peas 
in Wisconsin. Haceporn, D. J \ series of cross-protection 
tests was conducted in the greenhouse with five viruses 
which originally had been isolated from canning peas in 
Wisconsin: bean virus 2, cucumber saic virus strain 28 
pea enation mosaic virus, Wis pea streak virus, and 
the red clover vein-mosaic vit Appropriate leguminous 
test plants, which characterist | el ‘dibiceantial 
symptoms, were used These led crimson clover, 
fenugreek, pea, red clover, and soybean n most cases 
each virus was tested against each of the other four vi 
in at least two separate trials Chet re no results whicl 
conclusively showed that one f these viruses could pi 
tect the plant from infe n by of the other viruses 
Thus, through the us¢ f cross-protection tests. there is 
added evidence that thes ruses al eemingly unrelat 

Experiments with ea set tectants in HF 
Haceporn, D. J. Canning | : protectants were com 
pared in experiments at Madison, Wisconsin, during 1949 
1950, and 1951. The fo ns protectants were stud 
ied: Arasan, Arasan SF (slurry), D 9B. KF467, Phygor 
Phygon XL (slurry), Phyge Ss Prote t (slurry 
Spergon, and Spergon SL (slurry Properly randomized 
and replicated studies were n reenhouse tempera 
ture tanks at 16° C., in a walk-in ref rator at 12° ( ind 
in the field. Different soil types ised and trials ré 
repeated in most cases. Appropt ntrols were include 
The 1949 and 1950 results, whe r from temperature tanks 
refrigerator, or field, li lt Arasan, KF 467, Phygon 
and Spergon wert significantly n fective than Arasan 
SF, Dow 9B, or Phygon XL. Higher dosages, especially for 
slurry treatments, were used in 19 ind resuits of tempera 
ture tank and field experiments ed KF 46 ind 
Phygon Seed Protectant were est vas observed that re 
liable comparisons of pea eed pro ints could be made in 
either greenhouse temperature tanks or walk-in refrigerator, 
or in the field. 


Relative pathogenicit f sever ecies of Pythium or 


red clover seedlings. HALPID J | | W. HA NSON AND 
+. G. Dickson. Pythium de 7 7 Hesse, P rregulare 
Buisman, P. splendens Braun. P timum Trow.. P. paroe 
candrum Drechsler, P. arrhenomanes Drechslet nd P. ros 
tratum Butler were tested in ¢] reenhouse at 16°, 20 
94°. and 28° C. to determine relative pathogenicity 
on red clover seedlings. h ' were grown for 15 
days in glass tumblers containir xture of autoclaved 
white silica sand, sterile Hoagland lution ’ 
small amount of agar. and e ful ; to be tested \| 
tests included checks and re repeated three times using 
four replications at each temperat for each trial. Six 
species were pathogenic: P. rostratur is TN P. debary 
anum was most pathoger tol y P. irregulare, P 
splendens, P. ultimum, P. paroecandrum, and P. arrhenom 
anes in descending order. Pre-emergence killing, post 
emergence damping-off, root rotti spotting of the coty 
dons and hypocotyls. and stuntir re common symptoms 
In general, root rotting in I of the cortica 
areas but more advanced s comple le 
struction of the root system atl enic species caused 
disease over the entire temperature range of 16° to 28° ¢ 
but usually were more pat! the two higher te 
peratures, 

Panogen and Vancide on red with standard seed 
treatments for control of wheat sorghum smut in 
Kansas. Hansinc, E. D. Red Chief wheat artificially in 
fected and planted in the field produced 57 to 95 per cent 
bunt. Seed treated with Panoger 14. 1.7, 20. ana 23 
per cent mercury) at combinati rf %, %, 1, 1% and 
1144; New Improved Ceresan at ind 1; Ceresan M at 
1% and 1: Vancide 51 at 4 and 6: copper carbonate at 3: 


and Spergon at 3 oz./bu. and planted immediately and 


1, 2, 4, 8, and 16 days after treating, 
Panogen, % oz., immediately) crops 


produc ed (exe ept 


with ] per cent or 


“and 6; 
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less bunt. Concentration, rate, and time after treating 
were inversely correlated with infection for Panogen, New 
Improved Ceresan, and Ceresan M. For Vancide 51, in- 
fection increased with time after treating. Kanota 
artificially infected with loose smut (partial vacuum meth- 
od) produced 53 to 75 per cent smut. Seed treated simi- 
larly with Panogen, New Improved Ceresan, and Ceresan 
M permitted 1 per when planted 4 to 
16 days after 


oats 


smut 

Similar but more definite correla- 
Vancide 51] at 8 and 24; Arasan at 
1 oz./bu. were not satisfactory for con 


cent or less 
treating. 
tions were obtained. 


1; and Spergon at 


trol of oat smut. Red kafir artificially infected produced 
37 and 52 per cent kernel smut. Panogen (1.4 per cent 
mercury) at 4, 1, 1%. and 142: New Improved Ceresan 


Vancide 51 at 4 


bu. ave comple te 


it 4% and 1; Ceresan M at ™% and 1; 
(rasan at 2; 


and Spergon at 2 0z 


ontrol. 


Panoger Vancide 51 compared with standard seed 


treatments on control of Victoria blight of oats and emer 
gence of wheat, oats, and sorghum in Kansas. WANSING, 
KE. D. Osage oats artificially inoculated with Helmintho- 


» bu. per acre. 
planted 2 and 14 days after treating yielded: Panogen, * 
oz., 29; New Improved Ceresan, ‘2 0z., 28; Ceresan M 

oz., 22; Vancide 51, 12 0z., 9; and Spergon, 


sporium victoriae yielded Inoculated seed 


i 


| oz. 0 


bu. per acre. Seed of wheat, oat, and sorghum varieties 
were treated with Panogen at “4, 1, and 142, New Improved 
Ceresan at 42 and 1, Ceresan M at % and 1, Vancide 51 


t 2 (plus 2 water), 4, and 6, Arasan at 2, and Spergon at 
2 oz. per bu. and planted in the field on two dates in 1950 


ind 1951. Vancide 51 at 4 and 6 0z. and Arasan produced 


greatest increases in emergence. Panogen, New Improved 
Ceresan, and Ceresan M_ gave comparable increases in 
stand. Higher rates of Panogen, New Improved Ceresan, 


Victoria blight 
de¢ reased emer- 
Van ide 51 in 


sorghum. 


effectively controlled 
emergence of sorghum but 
Higher rates of 
wheat. oats, 
with 
Heccestap, H. E., ann D. R. 
Botryosporium 


ind Ceresan M 


ind increased 


more 


rence of wheat and oats. 


creased emergence of and 
caused by 
BOWMAN, 
pul- 


hrum Cda. has been associated with prolonged moist cu 


Factors associated stem rot of tobacco 


> 
Botryosporium. 
caused by 


Development of stem rot 


ing conditions and abnormally hygroscopic tobacco having 
high chlorine content. The 
partially cured tobacco. It is 


semiparasiti on 
white 


fungus Is 
characterized by its 
ierial mycelium and dense clusters of conidia found on leaf 
affected 
condi- 


-OeVe rely 
When 


tobac co con 


midribs and larger veins. Leaves of a 


1947 


tioned at ¢ 


cent chlorine. 
humidity this 


crop ave raged ) lS per 
relative 


2 per cent 
moisture compared to only 16.8 per 
with 0.12 per chlorine. In 1949, the 


fungus was destructive on tobacco from manured plots but 


tained 29.6 per cent 


cent for leaves cent 


not on tobacco from plots in the same series grown without 


manure. Tobacco from the manured plots was more hygro 


scopic and higher in chlorine content. Considering leaf 
parts, the fungus caused maximum damage to the midribs 
and minimum damage to the lamina. Chemical analyses 


affected 1950 
chlorine, re 


of midribs. veins, and lamina from a severely 
revealed 9.64, 1.13, and 
When the latter 
either 82 per cent or 100 per cent r. h. the 


crop 2.65 per cent 


spectively. conditioned at 
midribs and 


than the 


samples were 


eins absorbed » to 6 per cent more moisture 


tamina,. 

Hep- 
\ new species, 
described 
Virginia, 


species of Peridermium on Virginia pine. 
H., AND Georce B. CUMMINS. 


{ neu 
riING, GEORGE 
appalachianum, is 


Peridermium (Cronartium ) 


on stems and branches of Pinus virginiana, in 
West Virginia, North Carolina, and Tennessee. The aecia 
ire large, and mostly lack intra- 
soral filaments, and cause little or no hypertrophy. The 
uniformly verrucose aeciospores measure (11—) 13-19 (—22) 

(19-) 29-43 (-53) uw. Spermogonia have not been 
Inoculations on sweetfern and Virginia pine gave 
no infection The oldest infections found occurred about 


1936. A few trees have been found killed by the rust. The 


columnar, nonconfluent, 


obser ved. 
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rust forms cankers on the stems. No alternate host has 
been found. 

KF 467 (ethyl mercuric perthiocyanate): A new chemi- 
cal for seed treatment of vegetables and cereals. HEUBERGER, 
J. W. Research during 1942-1950, inclusive, sponsored 
by the Koppers Company, has resulted in the development 
of an effective, nonphytotoxic chemical (ethyl mercuric 
perthiocyanate; coded KF 467) for seed treatment. Tests 
showed: KF 467 (10 per cent active), 2 0z./bu., was equal 
to Spergon, 2 oz./bu., on peas (8 tests) and to Arasan, 
% oz./bu., on sweet corn (4 tests); KF 467 (5 per cent 
active), 2 oz./bu., was equal to zinc oxide, 3 oz./bu., on 
spinach (5 tests) and to Spergon, 2 0z./bu., on lima beans. 
Tests on peas showed KF 467 to be nonphytotoxic even at 
100 per cent active concentration. Storage studies with 
KF 467 (5 per cent active), 2 0z./bu., on peas, sweet corn, 
and spinach showed no phytotoxicity or diminution in 
effectiveness after 5 months. Cooperative tests showed that 
KF 467 (10 per cent active), 2 0z./bu., was: 1) equal to 
standard treatments on peas in 1949-195], inclusive, in 
Wisconsin (D. J. Hagedorn); 2) tied for first rank, aver- 
aged data, on peas, spinach, beets, sweet corn, and lima 
beans in 1950-1951 inclusive, in Ohio (J. D. Wilson); 3) 
first in rank on drilled rice in 1949-1950, inclusive, in 
Louisiana (J. G. Atkins), but ineffective on water-planted 
rice; and 4) first in rank, averaged data, at either 1 o02z., 
% oz., or 4% oz./bu., of 40 treatments for wheat bunt, barley 
covered smut and false loose smut, oat smut, wheat seedling 
blight, and flax seed rot in the 1950 Cooperative Seed 
Treatment Trials in Canada and the United States (J. E. 
Machacek). 

Effect of medium on sporulation and pathogenicity of 
pathogenically different single conidial isolates of Alternaria 
solani. Hicerns, DAnteL J. Two single conidial isolates 
of Alternaria solani were made from each of four mass 
cultures. These single conidial isolates were then cultured 
on potato-dextrose agar, Difco potato-dextrose agar, and 
an agar medium containing juice of tomato plants. The 
isolates differed from one another in the number of conidia 
produced and in pathogenicity. Differences in conidial 
production occurred in the individual isolates with culture 
upon different media. Media appeared to have a definite 
antecedent effect upon the pathogenicity of certain isolates 
as measured by the number of lesions on young tomato 


plants. 
Effect of tetrac hloro-p-benzoquinone on certain fermenta- 
tive enzyme systems in fungi. Hocustein, P. E., AND 


Carrott E. Cox. Manometrie methods have been used to 
study the effect of tetrachloro-p-benzoquinone (Spergon) on 
certain phases of the metabolism of cells of Fusarium 
solani {. pisi (Jones) Snyder & Hansen and Saccharomyces 
cerevisiae Meyen. The effect of this fungicide upon two 
fermentative enzyme systems received primary considera- 
tion. When 5-mgm. aliquots of air-dried brewer's yeast 
cells were exposed in substrate solution to tetrachloro-p- 
benzoquinone at a concentration of 5.0  10-* M, decar- 
boxylation of pyruvic acid was completely inhibited. A 
similar effect upon the oxidation of alcohol to acetaldehyde 
was observed when cells of baker’s yeast were treated in 
the same manner. The inhibiting effect of the fungicide 
upon both these enzyme systems was greatly decreased in 
the presence of either of the sulfhydryl-containing com- 
pounds, cysteine or glutathione. Since both carboxylase 
and alcohol dehydrogenase contain sulfhydryl groups, it is 
apparent that tetrachloro-p-benzoquinone acts to oxidize 
that group on these enzymes and is itself reduced. Other 
enzymes which contain sulfhydryl groups may be affected 
similarly. Gross responses of the Fusarium to the fungicide 
were similar to those of the yeast, and presumably similar 
enzyme systems are affected. 

Early trials in oak wilt chemotherapy. HOFFMAN, PAUL. 
Several organic chemicals were applied to oak trees of 
various sizes, seedling to mature, of three species, Quercus 
borealis Michx., Q. ellipsoidalis E. J. Hill, and Q. palustris 
Muench., in 1949, 1950, and 1951 in an attempt to cure 
or prevent oak wilt. Bole injections, subsurface soil appli- 


cations, and foliage sprays were tried. Root zone applica- 
tions under pressure gave the best results. Selection of 
chemicals was based on spore germination inhibition and 
toxin-neutralizing capacity. Certain organic sulfurs, qua- 
ternary ammoniums, hydroxy quinolines, basic dyes, and 
organic mercury compounds were most effective against 
the oak wilt pathogen, Chalara quercina Henry. Field and 
greenhouse trials of 37 organic chemicals indicated that 
malachite green, calcium sulfamate, disodium ethylene 
bisdithiocarbamate, 8-hydroxy quinoline sulfate, sodium 
dimethyl dithiocarbamate + sodium 2-mercaptobenzothia- 
zole, sodium dimethyl dithiocarbamate, 8-hydroxy quinoline 
benzoate, phenyl mercuri triethanol ammonium lactate, 
sodium 2-mercaptobenzothiazole, sodium trichlorophenate, 
alkyl dimethyl ethyl benzyl ammonium chloride, and cad- 
mium succinate sufficiently retarded the disease to warrant 
further investigation. The effectiveness of several chemicals 
from a variety of organic groupings suggests a mechanism 
general in action rather than specific. The preponderance 
of basic chemicals in the foregoing list also suggests that 
this action may be one of neutralizing the toxin, since in 
neutral and alkaline pH ranges the toxin produced by the 
oak wilt fungus is inactive. 

A rapid photometric method for determining generation 
time of fungi. Hous, JoHN P. A photometer was con- 
structed which enables measurement of light transmission 
through a Petri-plate culture. Spore suspensions of Strep- 
tomyces scabies (Thaxt.) Waks. & Henr. were spread over 
an agar surface, and light-transmission readings were taken 
during the exponential growth period. The increase in 
logarithm of dry weight was proportional to the photometer 
reading during the exponential growth phase. The change 
in photometer reading is proportional to the time over this 
period, and the slope of the curve (time vs. photometer 
reading) can be translated into generation time. The 
method is particularly applicable to a comparison of reac- 
tions of large numbers of strains of the same fungus species 
to different metabolites. 

{ paper-doll technique for disease tests of seed corn in 
cold soils. Horrr, Paut E. A simpler method than the 
glass-tumbler-paper-doll technique for extensive controlled 
germination and disease tests of seed corn in cold soils, 
without large refrigeration equipment or greenhouse facili- 
ties, has been devised. The kernels are placed on wet paper 
towels in contact with Pythium-infested soil spread thinly 
(1/16 in. deep) on the towels. The towels then are rolled 
into “paper dolls” and incubated, in covered metal pans, in 
an ordinary electric refrigerator for the desired time at 
10°-11° CC. Following the low-temperature incubation, 
the pans of seed are stored at room temperature and ger- 
minations are recorded 2 or 3 days later. This easy and 
rapid method of testing has proved efficient for the study 
of various aspects of the cold soil germination problem 
in corn. 

The inhibition of wheat stem rust by sulfadiazine and the 
reversal of this effect by para-amino benzoic acid and folic 
acid. Hotson, H. H. A 300-p.p.m. aqueous solution of 
sulfadiazine, plus 1 per cent Tween-20 as a wetting agent, 
sprayed on 7-day-old seedlings of Litthe Club and Spelmar 
wheats and Khapli emmer 3 days after inoculation with 
races 15 B and 56 of Puccinia graminis tritici, completely 
suppressed rust development and apparently did not injure 
the host. Six 4-in. pots containing 10 plants each could 
be covered with 20 ml. of the solution, producing incipient 
solution run-off from the plants. The rust-suppressing 
effect of sulfadiazine was reversed if a second spray of 
300 p.p.m. of either para-amino benzoic acid or folie acid 
was applied within one day after the initial spray. With 
delay in applying the second spray, a gradual decrease in 
recovery occurred; with a delay until 5 days after the initial 
spray, no recovery of the rust was observed. Thus para- 
amino benzoic acid and folic acid are vitamins for wheat 
stem rust and probably para-amino benzoic acid is an in- 
termediate in the biological synthesis of folic acid. 

The use of tetraploids in breeding scab-resistant apples. 
Houcu, L. F.. anp J. R. Suay. During 1949 and 1950, 
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pollen from three scab-resis' mes was used for con case the small leaf spots are visible on the lower as well 
trolled crosses with ( tetraploid sport of as the upper surface of the blade. The pathogens of these 
Mclntosh in the orchar R K yall, Littleton, Massa diseases will be described as new. The fourth disease to 
chusetts. The 1364 | from these crosses be considered was discovered also in Central America and 
were subjected to noculations of this is possibly a spot anthracnose. This affects coffee berries. 
cooperative project Allo resistant \ isceptible Virus diseases of orchids in California. JeNsen, D. D., 
in these progenies 0! , riploid seed S are no anp A. Herspert Gotp. The flower breaking symptoms in 
significantly different fror ' s observed in progenies Cattleya and its hybrids may be caused by one or more of 
from the same resistat o rossed with susceptible at least two distinct viruses. One is transmissible mechan- 
diploid varieties. It appears vet Kely that the dominant ically to Cymbidium in which it produces mosaic leaf symp- 
genes for resistance h effective in crosses toms in approximately 6 weeks, but fails to infect Odonto- 
with the tetraploid sports of REECIE! | VETICUCS glossum grande. Another virus produces ringspot symp- 
These large-fruited sports of s ! varieties are being toms in O. grande in 1 or weeks and may be the same 
used in backerosses eneration resistant virus that was described under the name Odontoglossum 


selections which possess neal ptable size ar 
This 


commercially ac 


procedure should produce scab-resistant seedlings 
ceptable s I juality n the next 
eration without the necess I rowing extremely arge 
populations. It is recognized not be practicab 
to use the triploid se¢ I i such progenies for fut 
ther backcrossing. 

{ mosaic disease ) { f ai mats neu o Cal 


Houston, Byron R.. 4 Joun W 


1951 a virus disease res I Western wheat mosai 


fornia. 
May 
in some respects was I I ral barley and wheat 
plants. The presence | f vas no recognized 
soon enough to deter I : stributior 195] I he 
virus is readily trans: é ys ¢ heat. barley. and 
oats when rubbed with expressed juice from diseased plants 
Mosaic symptoms develo; 6 days at 70-85 F. in 
the greenhouse. The mosaic ] r ynsists of vellow-green 
dashes and streaks usually 
Coalescence of numerous hlor lashes often produ 

irregularly shaped chlor reas in voung leaves 
plants tend to shov re elongated interveinal 
Symptoms differin ire ther lescribed wheat 

3 


in the joint =I Kanred and | 


wheats show extreme distort wisting and rolling o 


large, 
Older 
streaks. 
mosaics occur®l 


the upper leaves and fa ! t me ives to emerge nor 
Leaf. stem. 
998, but 


the leaf distortion i! I ne if neadll sta oe 


mally. ind head s extreme on barley 
Gz 
show 
Stunting is most pronounced ir ntermediate in oats 
and slight in barley ( evidence of soil trans 
mission. 

{ rag-doll method for 1 o of t seeds for re 
sistance to Helminthospor toric IvVANOFF. S. S \ 
simple method for testing sjs o Helminthosporiun 
blight has 
laboratory 
field. This method is- parti idapted to se 
for disease 
screening out large nasse Pg I eeds ¢ re or 


not on other riet = tested Ventura oats 


heen aevelope ! DIOVS -Ped n 
inste id ot 1D nts I I LISé ol! n 
resistan 
soon atter, sprouting it consists In ¢ iting 
the seeds with an igal Lure I <a rgani- nixed 
with water in the proportion of ind in keeping 


coated seeds in rag-d = for i LOU per ent 


fc ] 
{ ( ~ } na 


humidity and at 25 e seeds under 
these conditions eithe no " nate o 
germinate their 

disintegrate, whilé 


radi = SoOor 


velop as more or less r = whi ; 
sequently planted in 
Hundreds of thousands of : ve te | t speed 
uniformity, and hig] r racy iborators 
method has been found equa 
root-destroying pathogens 


Studies in the Myriangia IT] Several little-knowr 


spot anthracnoses affecting tree JENKINS, ANNA E., AND 
A. A. Bitancourt. A spot anthr ose producing numerous 
small lesions on the upper surface of leaves of Quercus 


falcata has been found in Georgia Similarly, what is 
evidently a corresponding disease is 
upper surface of Ulmus sp. (said not to be an 
elm) from Pennsylvania 


reported affects Inga edulis in Central 


conspicuous on the 
American 
related disease here 


America In this 


transmitted 
produces 


Odontoglossum ringspot virus can be 
which it 
However. ap- 


ringspot. 


by juice inoculation to Cymbidium in 


designated as diamond mottle. 
| year elapses between inoculation and symp- 
tom appearance in Cymbidium in contrast to the short in- 
cubation period of 1 week in Odontoglossum grande. Odon- 
transmitted me- 
which it pro- 


a symptom 
proximately 


also has been 
from Zinnia in 
in the form of inconspicuous 
petals. A Laelia 


brown to. necrotic 


toglossum ringspot virus 
to and recovered 
breaking, 


flower 
consisting of 


chanically 
transitory 
immature 


duces a 
islets, in the virus of 


anceps, with symptoms 
transmissible to 
Cymbidium 


Oncidium 


lines and partial or complete rings, is 


Cymbidium in which it produces a leaf mosaic. 


is also susceptible to a virus originating in 


rogers. In the latter this virus causes conspicuous, irregu 


lar chlorotic spots and streaks in the leaves. 


Wisconsin JOHNSON, 


wildfire resistance in 
Rosert W. FuLTon. 


fire disease (Phytomonas tabaci) 
Havana Seed tobacco, which closely approaches Wisconsin 


T obac CO 


JAMES, AND Resistance to the wild 


has been developed in 


Based on number of plants diseased 
field conditions 


types are up to 9% per 


commercial varieties. 


under the most favorable seed-bed and 


some of these new 


In other selections variation 


lor intection, 


cent resistant. may occur in 


the degree ot 


plants intec ted. 


resistance as well as in the percentage of 
The wildfire-resistant character was de 
Clavton’s cross of Nicotiana longiflora and N. 
106. Crosses with Wisconsin types 
resistant to black (Thiela 
started in 1946. F., segregation for 


106) susce ptibli SB 


rived from 
tabacum, namely T. L. 


»*)*) 


(Havana 307 and 322) roeot-rot 


OpPSILS hasicola) were 
resis 


Sack 


improvement in agro 


root-rot wildfire 


resistance (a... Be 


tance, and agronomic features varied strikingly. 


} 


CTOssinggs have 


resulted in continued 


nomic type while retaining the highest degrees of disease 


resistance. Good progress is also being made in combining 


(NN type) with the wildfire- 


assuring multiple disease 


mosaic resistance ind root-rot 
t resistance in 


tant types thus 


resis 
one variety. These new strains are being tested under com 


mercial conditions with promising 
sterilized sot with relation to Pyth- 
LEANDER 
recontaminated 


eff ct 


Re contamination of 


um root rot of sugar cane and corn. JOHNSON, 


F. Microorganisms isolated from sterilized. 


studied in relation to their antagonistic 


We're 
upon Pythium arrhenomanes Drechs.. which causes a root 
rot of sugar cane and corn, Samples of autoclaved soils, 
some of which were artificrally infested with Pythium, 
were exposed to the atmosphere ands the populations ot 
fungi. actinomycetes, and bacteria were determined by 


The 
Pythium 
determine the in- 


dilutions of soil Various times, 


making 


organisms 


samples al 


obtained were tested for antibiosis to 


culture. In order to 


of pathogenicity of P. 


arrhenomanes in 


crease or decrease arrhenomanes in 


the recontaminated soils, corn was planted at the time the 
populations were determined. There was a decrease in Pyth- 
ium root rot as the soils became recontaminated. The amount 
ot root rot was generally reflected by dec reased root weight 
and height. No correlation between the Antibiotic 
Index (the average distance of inhibition in millimeters) 
of any of the three types of organisms and the amount of 
definite cor- 


Value (Anti- 


shoot 


however, there was a 
Antibiotic 


root rot was obtained; 


relation between the increasing 


in 


ot 


mn 
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biotic Index number per gm. of soil) of the actinomy- 
cetes and the decreasing amount of Pythium root rot. 

Asparagus rust investigations in Illinois. KAHN, ROBERTI 
P., H. W. Anperson, AND Paut R. Hepter. The so-called 
rust-resistant Washington varieties of asparagus were dem- 
onstrated to be extremely susceptible to Puccinia asparagi 
in the greenhouse and field and may no longer be con- 
sidered as commercially rust-resistant under Illinois con- 
ditions. No highly resistant strains were located in a 
collection of these varieties from 12 sources in the United 
States, in nine other named varieties including American 
and European representatives, and in 12 selections from 
Canada and South Carolina. However, a difference in 
susceptibility among these varieties and selections was 
observed. Fungicides including sulfur, ferbam, zineb, 
copper-zinc-chromate, phenyl mercury triethanol lactate, 
tribasic copper sulfate, or combinations of some of these 
fungicides were not effective in reducing the severity of 
rust epiphytotics in 1949-1951 when applied as dusts or 
sprays with ground equipment or as dusts from airplanes. 
In the absence of effective fungicides or resistant varieties, 
field observations indicate that coordinated planting and 
harvesting programs by all the growers in any one aspara- 
gus-growing center may eliminate primary infection § or 
postpone secondary infection until near the end of the 
growing season, 

Field investigations of sugar-beet seedling disease control. 
Kazmaier, Harotp E. The effects of rate and method of 
seed treatment and placement of fertilizer-fungicide mix- 
tures were investigated in Ohio in 1950. Comparisons were 
made between refinery seed treatment (4). lb. of Arasan 
dusted on 800 Ib. dry seed) and a series of moistened seed 
lots (800, 600, 400, 200, and 100 Ib. of seed) dusted at the 
rate of 44% Ib. of Arasan to each lot. Plantings involving 
fertilizer-fungicide placement were made with the Milton 
Beet Planter, placing the mixture either in direct contact 
with the seed or distributing it from top to base of the seed 
furrow by altering the position of the fertilizer delivery 
tube. Arasan was mixed with the fertilizer at the rates of 
3} and 4 lb. per acre. Stand density was rated 0-36 depend- 
ing upon the number of inches containing seedlings in 36- 
in. row intervals. The most effective rate of seed treatment 
was 4% Ib. of Arasan dusted on 600 lb. of moistened seed. 
Selection of the best method of placement of the fertilizer- 
fungicide mixture could not be determined from the re 
sults. 

{ “deep-freeze” method of maintaining virulent inoculum 
of the alfalfa wilt bactertum, Corynebacterium insidiosum. 
Kernkamp, M. F.. anp GLten Hemerick. Maintenance of 
virulent inoculum of Corynebacterium insidiosum is difficult 
because the organism frequently loses its virulence after sey 
eral months in culture. A “deep-freeze” method of main- 
taining virulent inoculum in host tissue was developed. Tap 
roots infected with the organism were stored in a home 
freezer at —20° C. for 21 months, and virulent cultures 
were readily isolated from them. Inoculum of even greater 


virulence was obtained when roots were ground in a food 
chopper and the material was soaked in water for 12 hr. 
In greenhouse tests, }-month-old seedlings, sTrown under 


continuous light, were inoculated with bacterial suspen- 
sions from macerated frozen roots, from cultures isolated 
from frozen roots, and from cultures that had been on agar 
approximately 6 months. The bacterial suspension from 
macerated frozen roots caused moderate to severe infection 
in 6 weeks: bacteria that were isolated from frozen roots 
and bacteria from agar cultures 6 months old caused only 
weak to moderate infection, and the incubation period 
was prolonged to 8 weeks. The deep freeze method offers 
a simple means of maintaining a source of virulent inocu- 
lum without the necessity of isolating the organism and 
growing it in culture. 

Oak wilt development in relation to time and place of 
inoculation and concentration of inoculum. Kuntz, J. E.. 
C. H. Beckman, ano A. J. Riker. Factors influencing the 
development of oak wilt symptoms were studied. Root- 


inoculated northern pin oaks (65,000,000 spores per tree) 
developed widespread incipient wilt in 3 weeks, regardless 
of the date of inoculation (May 23 through September 6). 
Chalara quercina Henry was often isolated from the en- 
tire tree a week before and consistently at the time of 
initial symptoms. Moreover, the reductions of upward 
movement of radioactive rubidium (Rb: CO;) and of 
water flow through twig sections were confirmed. In 5 
weeks, severe wilt developed. Oaks inoculated in a low, 
lateral branch likewise developed incipient wilt in 3 weeks. 
However, initial symptoms and often Chalara were restrict- 
ed to inoculated branches. Neither rubidium nor water 
moved through these wilting branches although such move- 
ment was normal elsewhere. With these lateral-branch 
inoculations, wilt symptoms progressed unilaterally upward 
into the terminal. The entire crown wilted only after 7 
weeks. Terminally inoculated oaks also showed incipient 
wilt in 3 weeks but severe wilt was delayed until 7 weeks. 
Incubation periods increased as spore loads decreased. At 
low spore concentrations (6500 to 65 spores per tree), 
branch-inoculated trees showed symptoms sooner than 
root-inoculated trees. Differential responses to places of 
inoculation and spore loads have implications for long- 
distance spread, 

Studies on the fungicidal activity of helixin. LEBEN, 
Curt, and G. W. Keitr. The protectant action of a part- 
ly purified preparation of helixin, an antibiotic previously 
shown to inhibit fungi and certain bacteria, was studied 
in five greenhouse tests with Alternaria solani on tomato 
foliage. Sprays were adjusted to pH 5.7-6.0. The average 
LD50 and LD 95 were, respectively, 6.5 and 37.9 ug. per 
ml. The disease control at 45 ug. per ml. with sprays 
buffered at pH 3.0 and pH 6.0 was 70.7 and 96.3 per 
cent, respectively. The pH also influenced activity in agar- 
streak tests: with each of seven test organisms, the anti- 
biotic was more inhibitory at pH 7.4 than at 4.7. By means 
of a leaf-disk assay similar to that described for anti- 
mycin, it was shown that the deposit from a spray at pH 
6.0 was completely washed from the leaf by 12 mm. of 
simulated rain; when a deposit on leaves was sprayed with 
a weak acid solution, however, 26.3 per cent of the activity 
remained after washing. On the acid-sprayed plants 42 
per cent of the original activity remained after 4 days, as 
determined by leaf-disk assays. 
mined by leaf-disk assays. 

Paratylenchus hamatus Thorne & Allen associated with 
celery disease in Connecticut. LowNnspery, B. F., ano J. 
W. Lownsbery. Fields of stunted and _ chlorotic celery 
were found to be infested with 1000 to 8000 Paratylenchus 
hamatus per 250 ce. of soil. Larvae and adults of P. 
hamatus were observed feeding on all parts of the celery 
root system, and on dill. Eggs of P. hamatus were found 
on the root surface around feeding females. Larvae and 
adults survived the 1950-1951 winter in the field. This 
nematode has been previously reported only on fig in 
California. In pot tests celery plants grown in this soil 
treated with methyl bromide weighed four times as much 
as plants grown in the nontreated soil. Addition of 2500 
P. hamatus to potted celery plants growing in soil pre- 
viously treated with methyl bromide resulted in significant 
reduction in weights of these plants as compared to non- 
infested methyl bromide-treated checks. Infested roots 
showed stunting and necrosis proportional to the nematode 
population. A Rhizoctonia was isolated from many of the 
lesions and may contribute to the disease. 

Longevity of some common fungi in cereal seed. MACHA- 
cek, J. E.. anp H. A. H. Wattace. Tests made at regu- 
lar intervals over a period of 10 years on naturally in- 
fected seed of wheat, oats, and barley that had been held 
in storage showed that most of the seed, while retaining 
its germinability, became free from viable fungi before 
the end of the storage period. Alternaria tenuis sensu 
Wiltshire in all three crops, Helminthosporium sativum 
P. K. & B. in wheat and barley, and Septoria nodorum 
Berk. in wheat died out comparatively rapidly. H. avenae 
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Eidam in oats and H. teres > barley lost their via toxicity is less than previously suppesed. Atomic Energy 
bility slowly and since f the storage period, Commission support is acknowledged. 

most of the microor with them in in Experiences with cherry sprays in 1951.  McCwure, 
fected kernels were dead ild generally Tuomas T. Sprays to control leaf spot (Higginsia hiema- 
be recovered in pul lis) were applied to different blocks of sour cherries at 


East Lansing and Shelby, Michigan. Ferbam, Orthocide 


' New evidence for multi} of aster-yellows virus ; B ™ » UCN 
i in its vector. MARAMOROSCH. KARI In a serial-passage 106, Glyoxalidine 341, Actidione, manganese bis-dithiocar- 
i experiment of aster-yellows virus in the vector Macrosteles bamate, nabam-zinc, and tribasic copper sulfate-lime were 
. divisus Uhler, measurements of virus concentration wert compared, At East Lansing, three preharvest sprays ap- 
made in samples of insect juices used for the injection plied thoroughly and on time gave excellent control until 
ot tie tn én Sh aroun of ifhoppers. The measure October 1 regardless of materials except for trees adjacent 
ments employed a new met! ed on the imcrense of to unsprayed controls, On trees exposed to nearby inocu- 
incubation periods in insects injected with decreasing lum, infection and defoliation became noticeable beginning 
amounts of virus and tested under controlled environmental September 1. At Shelby in a similar program, Orthocide 
| conditions. Individual inoculated leafhoppers, fed at 25 106 and Actidione 2 p-p-m. gave the best control, with 
i C. through screens of sma o fastened to the leaves. Glyoxalidine next best. Ferbam-sprayed trees had con- 
| were transferred to new sets of China asters at intervals siderable infection and defoliation after September 1 with 
| ie. CO Bees NMawtedaried tnesata tron tie aaine atock heavy defoliation on individual trees by October 1. Acti- 
served as controls and prove Siaet Exposed plants dione in three sprays beginning at petal fall stopped 
] were observed in a greenhouse for 6 weeks. The lengths  2?0Wth and development of fruits, giving many small im- 
of incubation periods in the | 4 to 38 dava) and Sth mature cherries at harvest time. How early this material 
[tO eee) scene oes . eileen 0 ine can be safely applied is a question, On sweet cherries 
Candids thee concentration ‘ “ Ere Rae EE Actidione following ferbam caused marked injury. Man- 
after eight passages, during wl ; ite Miakl a ganese bis-dithiocarbamate caused some leaf yellowing 
cess to fresh virus. Thus nd direct evidence tol early in the season. 
multiplication of this plant . = insect , r cor { species of {phanomyces CAUSING damping-off in pep- 
{ certain other vegetables. McKren, C.D. Several 


firmed earlier findings pers ane 
cultures of a species of Aphanomyces were isolated from 


Bd eae T at ‘i 00 Px ay con damped-off peppe r_seedlings obtained in two commere ial 
sane ai : greenhouses in 1950 and again in 1951. With respect 
indicated pemencse! fort _ a . DRCHEFIA) ape to vegetative characters and morphology of the sexual o1 
of peaches \incited bf ae a Ly Mpa vans this fungus corresponded closely with the description 
with copper sulfate ana i ol 19oV - eta ot {phanomyces cladogamus viven by Drechsler. The 
experimental plots were spr early infection of pepper seedlings by Aphanomyces might 
control of bacterial sp , - ll tests but be readily mistaken for attack by Pythium sp. or even 
some copper mjur) ee : a ie iacaama Rhizoctonia solani. However, later post-emergence attack 
Later it was determined tha m case OF Injul ah by Aphanomyces is distinct in that the hypocotyl turns 
trees had been spr x a ada : sis nen the retative black and often collapses near the point of origin of the 
humidity was very higl ; ses, HO injury was cotyledons. The blackened area frequently extends into 
encountered. In the spring I 4 = lseast was found the base of the cotyledons and often down one side of 
on the sprayed plots unt ; iter it was first Tound the hypocotyl. Whereas only a few mycelial strands of this 
on the checks. During this ere were several hard fungus were observed infrequently in the radicle and root 
blowing rains. As a result. fection occurred ove! tissues, the hypocotyl and cotyledonary tissues were colon 
the entire sprayed area excel re the sprayed areas ized extensively. 1. cladogamus was capable of causing 
were upwind from the unsprayed areas. In the latter very considerable damping-off in tomatoes, radish, and eggplant, 
little disease developed, iOwnWind e€necKs but was not observed to attack lettuce, onion, or musk- 
were severely defoliated Ir prayed plots thet as melon seedlings. Damping-off in peppers, as caused by 
less disease on both foliage a than on comparable this fungus. was much more effectively controlled by treat 
unsprayed checks. ing the seedbed soil, rather than the seed, with thiram. 
Fungitoxicity of cor neerned in the {n aberrant strain of the black rot fungus causing fruit 
mode of action of s ilfur é MCcCALLAN, S | ie and stem rot oft greenhouse cucumbers in Ontario. Mi Kt EN, 
LAWRENCE P. MILLER. AND RicH » Vi. WeED The com C.D. In 1950 an unusually severe outbreak of stem rot 
pounds involved are diff sess properly because of of cucumbers occurred in a single large greenhouse. The 
easy interconvertibility, ¢ | sulfur and hvydroge1 type of parasitism displayed as well as the morphology of 
sulfide, low solubility and latility, ¢ carbo the causal organism indicated it to be closely related to 
disulfide. He nce, their f L x is peen reexamined the blac K rot fungus { V ycosphaerel a melonis ( Pass.) 
by technics designed ove! e of these handicaps Chiu & Walker). Greenhouse experiments demonstrated 
Studies were made wit por Sclerotinia fructicolt that the fungus always became established either on 
Glomerella cingulata. Asper ger, Neurospora sito senescent or moribund plant parts, and in the presence of 
phila, Cephalosporium acre {/ternaria oleracea high humidity readily invaded and destroyed healthy tis 
Rhizopus nigricans, and Stemp/ naetorme Phys sue. Although pyenidia were produced in abundance on 
ical form of sulfur oidal sulfur hac nost. lesions, perithecia were found rarely, and never 
ED50 values from 0 t epending on th nierspersed among pycnidia. While this fungus agreed 
species, whereas welta 1 mtoxic to all except closely with descriptions of the black rot fungus given by 
Sclerotinia. For most sulfide was less several previous investigators, still greater variability and 
toxic than colloidal sulfur ! was more tox thar pleomorphism than recognized hitherto) was demonstrated 
ethylene diamine ot ! il di lfid Was by the existence of two different characters. | Irst, perl- 
relatively nontoxic. ig] st = of Neurospora crassa thecia were found to bear near the ostiole a ring of setae 
exhibited a similar order of to wettable sulfur of variable length and number. In old cultures the setae 
and ferbam. However, tl response curves ar were somewhat inconspicuous. Second, a few pycnidia that 
much steeper for ferban ( rations of sodium a1 developed on naturally infected stems as well as in arti 
senite. found in other tests te ipletely stop pro ficial culture produced two types of conidia, viz.. Alpha 
duction of hydrogen sulfide pores from sulfur. when and Beta conidia. The ratio of the two spore types varied 
added to sulfur did not decrea = toxicity These re vreatly from one pyenidium to another. 
sults indicate that the role of | rogen sulfide in sulfur Interaction between fungus spores and sultur, ferbam, 
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and 2-heptadecyl-2-imidazoline as shown by radioactive 
tracers. Mitvter, Lawrence P., S. E. A. McCALiLan, AND 
Ricuarp M. Weep. Fungus spores and mycelium showed 
great affinity for sulfur as indicated by the large amounts 
taken up when they were exposed to sulfur vapor. Radio- 
autographs showed that when lilac leaves infected with 
Vicrosphaera alni are exposed to the vapor of sulfur, much 
more is taken up by the mycelium than by host tissue. Ab- 
sorption of sulfur by spores resulted in almost immediate 
release of hydrogen sulfide. Rate of hydrogen sulfide forma- 
tion was affected 100-fold by the physical form of the 
sulfur used, and the rate varied somewhat over 100-fold 
among spores of nine species. With some species prac- 
tically all of the sulfur applied can be recovered as hydro- 
gen sulfide. The quantity of sulfur required per spore 
to prevent germination was determined for some species. 
Dosage of fungicide received by spores is determined by 
the relation between the number of spores present and the 
total amount of chemical available, and the dosage re- 
ceived may be markedly higher than indicated by the con- 
centration applied. 2-Heptadecyl-2-imidazoline (glyoxali- 
dine) was especially rapidly removed from solution by 
spores, and effective dosages of about 2000 mgm. per 
kilogram were reached with solutions containing only 2 
mgm. per kgm. Atomic Energy Commission support is 
acknowledged. 


Control of cracking in sweet potato by soil fumigation. 
Mutu, R. S. Soil fumigation tests were made in 1950 
in an attempt to control cracking in potatoes in 
eastern Virginia. The material used, dichloropropene- 
dichloropropane, was put in the soil with a hand injector in 
five 15-ft. by 50-ft. replications. Sweet potatoes produced 
in the same land in 1949 had been infected with nematodes, 
both in the rootlets and in the potatoes, and cracking and 
black eyes had been severe. Results of the 1950 experiment 
with Porto Rico variety were 14.69 per cent of the potatoes 
cracked in treated areas, and 51.18 per cent cracked in 
nontreated. Nematodes were present in the rootlets and 
potatoes in both areas, but to a much greater extent in 
those from the nontreated areas. It is evident that in this 
field, nematodes have been a factor in cracking of sweet 
potatoes. 


sweet 


Control of onion maggot and smut by one treatment at 
seeding time. NeEWHALL, A. G., W. A. RAWLINS, AND M. J. 
SLOAN. The addition of an insecticide to the 4 per cent 
methyl cellulose solution employed in coating onion seed 
with the Tersan for onion control has 
resulted in control of the onion maggot, Hy- 
antiqua, in several replicated field tests on the 
New York State. Chlordane and Hepta- 
most effective tried, the quantities required 

100 gm. technical to the pound of seed 
Dieldrin and lindane were somewhat 
poor 


fungicide smut 
successful 
lemia 
mucklands of 

chlor were the 

being less than 
per Js , 


or ‘4 acre. 


less effective. Systox, a systemic insecticide, gave 


control, and insectary tests indicate DDT and toxaphene to 


be ineffectual. Onion smut was very prevalent in 1951]. In 


comparison with liquid formaldehyde, Vancide 51 gave 
good control in approximately 1 per cent solutions. Several 


dry fungicide-insecticide combinations blown into the 
furrow with the seed also gave excellent smut and maggot 


control in a number of field tests. The better ones in- 


cluded = Orthocide-Dieldrin, thiram-Heptachlor, Tersan- 
Chlordane, and Tersan-Parathion. Trials indicated that 
20 Ib. of a dust containing 3 Ib. of fungicide (thiram) to 


3 lb. of the insecticide (Heptachlor 50 per cent active) in 
14 of Pyrax is sufficient for an acre, or 6 mi. of row. 

NEWHALL, A. G., 
SLOAN, From 


blast and mildew. 
A. Rawiins, anp M. J. 
3 to 12 applications of liquid nabam-type carbamate 
(Dithane D-14) or its zineb dust counterpart (Dithane 
7-78) plus an insecticide for thrips control were made at 
approximately weekly intervals with sprayers and 
dusters on 14 muckland onion farms in six New York 
counties, beginning late in June. Treated onions remained 
green 2-4 weeks later and vielded an average of 162 bags 


Control of onion 
Ratenw Secari, W. 


powel! 
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(of 50 |lb.), or 26 per cent more than untreated, lowest 
increase being 38 bags or 10 per cent, and highest 277 or 
13 per cent. Most of the increase was due to blast con- 
trol, as thrips never became very troublesome. This and 
other information indicates blast may be caused by fungi 
hitherto considered unimportant. On three fields in well- 
replicated spray vs. dust plots, spraying 5, 6, and 12 times 
gave increases of 277, 243, and 246 bags (average 42 per 
cent); dusting gave 196, 189, and 183 bags increase (aver- 
age 30 per cent) respectively. The addition of 30 per cent 
dusting sulfur to the 7 per cent Z-78 dust failed to enhance 
control of blast. Timing of applications in three cases 
seemed very important. On one farm nine applications of 
liquid Parzate gave good blast and mildew control; man- 
ganese ethylene bis dithiocarbamate spray was less effective. 
Mildew appeared on three farms but was well controlled by 
both spray and dust. In two tests on early set onions no 
disease occurred and no benefits from spraying or dusting 
resulted. 

Reduction of the incidence of black shank in resistant 
tobacco varieties by soil fumigation. Nusraum, C. J., AND 
J. F. Cuapiin. Black shank sometimes causes unusually 
high losses in plantings of resistant, flue-cured varieties of 
tobacco. Root invasion by parasitic nematodes often is 
suspected as a contributing factor. In a field naturally in- 
fested with Phytophthora parasitica var. nicotianae, black 
shank development was studied on five tobacco varieties on 
fumigated and nonfumigated soils. The varieties were 402 
and 116-99, both susceptible to black shank; Bottom Spe- 
cial, tolerant; Dixie Bright 101, moderately resistant; and 
Dixie Bright 102, highly resistant. All except 116-99 are 
susceptible to root-knot nematodes. On treated plots, 
ethylene dibromide (Dowfume W-40) was applied at 20 
gal. per acre. Fumigation for nematode control had little 
effect on black shank development in susceptible varieties, 
all plants being killed by July 28. The incidence of black 
shank in Bottom Special was reduced by treatment early 
in the season, but none of the plants survived. In both 
resistant varieties, especially Dixie Bright 101, black 
shank developed later and was less severe in fumigated 
than in nonfumigated plots. While the mode of action 
of the fumigant in reducing the incidence of black shank 
in resistant varieties was not determined, a nematocidal 
rate of application was effective. 

Barley yellow-dwar}, a virus disease of barley, wheat, and 
oats readily transmitted by four species of aphids. OswaAtp, 
Joun W., ann Byron R. Houston. A disease of barley 
characterized by brilliant leaf yellowing and dwarfing of 
the plants occurred in epiphytotic proportion in the 195] 
California crop. Investigations have shown that this dis- 
ease, named yellow-dwarf, is caused by a virus which is 


readily transmissible by four species of grain-infesting 
aphids, Vacrosiphum granarium, Rhopalosiphum (Aphis) 


maidis, Rhopalosiphum prunifoliae, and Macrosiphum dir- 
hodum. Ten viruliferous aphids were caged on each seed- 
ling and allowed to feed for 3 days with the following re- 
sults: the grain aphid, VW. granarium, 150 plants inoculated, 
129 infected; the corn aphid, R. maidis, 114 inoculated, 71 
infected; the apple-grain aphid, R. prunifoliae, 214 inocu- 
lated. 192 infected: the grass aphid, M. dirhodum, 71 
inoculated, 19 infected. In no instance did nonviruliferous 
aphids of any of the four species cause any disease to de- 
velop. Research to date indicates the virus is not me- 
chanically transmissible. The barley yellow-dwarf virus 
also affected the commercial crop of wheat and oats in 
1951. In wheat the virus causes severe stunting and an 


abnormally light green color of the foliage. A severe 
reddening of leaves accompanied by extreme stunting 


is the principal effect of the yellow-dwarf virus on oats. 
Effect of potassium nutrition and amount of inoculum 
on rate of reproduction of the root-knot nematode Meloido- 
gyne incognita. Ovreira, B. A. Lima-bean plants grown in 
sand culture were inoculated with the root-knot nematode 
Veloidogyne incognita. Three nutrient treatments were em- 
ployed supplying low, intermediate, and high potassium 
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concentrations. Two s od noculum were from the first two sprayings but only a trace of injury from 
used at rates of 50 ar es. Results of the ex the third. In another test, “Good-rite Latex VL 600,” 1 to 
periment showed that differer ber of female 10 in water, was used in three applications with nearly com- 
nematodes produced ¢ ind difference in the plete control and no apparent injury. 
rate of their ovipos ! n | 1 by variation in Reaction of oat varieties to black stem and to a toxic 
potassium concentra! \mong plants receiving a rela substance produced by the causal organism. Poo.r, D. D., 
tively low amount of inoculum, rates of nematode reproduc snp H. C. Murpuy. The common name “black stem” is 
tion were apparently limited by e amount of potassium proposed for a disease originally named “speckled blotch” 
available. In plants receiving re ely higher inoculum — of oats by G. F. Weber in 1922 and caused by Leptosphae- 
and treated with higher potass entration, rates of ria avenaria Weber. Since stem infection appears to be the 
reproduction are correlated y nount of root avail most important phase of the disease and the symptoms 
able and with competition ematodes tor root produced at this stage are not easily confused with other 
space rather than with the am f potassium available. diseases, the name black stem is preferred. This black stem 
Needle droop of red pine. PA R. |} An abnormal phase is characterized by grayish brown to shiny black 
drooping and dying, called needle droop, of current season's lesions on the upper internodes, particularly underneath the 


needles of trees In voung red pine plantations in Wisconsin 


has been attributed particularly to drought, heat, frost, o1 
insects, or to infection by P I Field and greenhouse 
inoculations made with Pul/ular ler various conditions 
on over 40.000 needle fascicles t ive induced symp 
toms of needle droop These results indicated that the 
fungus played little, if any, part the initial cause To 


examine the physiological aspe 


ducted with 4-year-old potted tree the effects of drought, 
water-soaking, beating rain, hig perature, physiological 
drought, and rapid transp ' ssociat " 
soil-moisture content. Typical symptoms appeared in trials 
favoring rapid drying of the n s and stems. They were 
reproduced commonly by rapid il on with a lim 
ited moisture supply. These ex] nts pointed to an ex 
planation of needle droop in the field. With limited soil 
moisture, excessively rapid transpi! mn led to an absorp 
tion lag. The result was a serious internal water deficit 


and loss of turgor. Succule1 ssue near the needle base 


collapsed, the needles droope lied, and in extreme 
cases the twigs died. P lar ppeared promptly as a 
secondary invader of tl 

A bark canker disease ] , ane. redbud. and 
sweet gum. Pirone, P. P. A hly nt bark disease 
of London planes, Platanus rito rowing along New 
York City streets has beer I stigation since 1947, 
Spore dilutions from pyc i D orella stage on 
fected bark, as well as planting f discolored inner bark 
and outer sapwood, hav ynsistent elded the same 
fungus. The perfect stage : eveloped on artificia 
media. Wound inoculations it this fungus is 
capable of infecting swe ru amobar tyraciflua 
and redbud, Cercis canad I he ndon 
plane, the species from wl ed ot vy, A 
culture of Botrvosphaer Ce canade s sup 
plied by Ross W. Davidson ; found to be pathoget 
to the three above-mentioned t1 species Although both 
fungi are capable of infecting same three hosts, the 


appear to be different when at potato-dextrose aga! 


Studies are being continue hether | wo 
fungi are distinct : vy are ins of 


sp ( f 
the highly variable Botryosp/ 
Control of corky en 


Since previous studies xerescence to be a 
nonparasitic disease caust tions in soil mois 
ture, certain sprays designed t ranspiration wert 
tried. A wax emulsio1 D x is tr n 1949 
Three applications, J 6 f Augus ere 
made with 1 part in 25 part Complete yntrol 
was obtained. In 1950, 1 : ial was used in 1:30 
dilution in two separate loca Four applications, Jun 
14, July 17, August 11, and Sept 14, were made in 
one locality; the Ju! pray is O 1 in the second lo 
eality. Practically 100 per « is obtained. Only 
a very slight degree of leaf burt rred in both years 
In 1951, the emulsion Vas used if UV dilution Three ip 
plications (June 26, August 6, and September 8) were 
made on one lot of plants, two (August 6, September 8) 


on a second, and one September { on a third. Com 
plete control was obtained in the first two lots but 


partial control in the third. Severe leaf burning occurred 


only 


leaf sheath. Many varieties exhibited severe culm breaking 
at these lesions as maturity approached. The varieties An- 
Marion, Kent, Cherokee, Nemaha, Mindo, Benton, 
Colo, Zephyr, and Bonham were the most susceptible, while 
Richland, Mo. 0-200, Clinton, Shelby. Bonda, Mo. 0-205, 
Branch, Ajax, and Beaver were moderately resistant to re- 
sistant, to the black stem phase, in uniform oat nurseries 
grown throughout Iowa in 1951. Since most of these resist- 


dre Ww, 


ant and susceptible varieties are of similar parentage, re- 
is probably conditioned by multiple gene action. 
browning 


sistance 
Cultures of this organism show a characteristic 
of the substrate when grown on a number of media contain- 
ing dextrose. When sprayed onto the leaves or injected 
into internodes of oat plants, an extract of this substrate 
produces typical leaf blotch and black stem symptoms. 
Studies on cucumber virus 1 in spinach. 
PEN-CHING CHEo. In 


tween Virginia Savoy and Nobel spinach varieties, resistant 


resistance to 
Pounb, GLENN S., AND crosses be- 


and susceptible, respectively, to cucumber virus 1. resist- 


ance was completely dominant in the | Segregation in 
the F, approximated a 3:1 ratio, indicating a single domi- 
nant gene. Resistance was expressed only at air tempera- 


tures below 28° C. At 28° and above, plants rapidly sue- 
cumbed to a systemic necrosis which began in the apical 
meristem. At 16° and 20° inoculated plants showed no 
symptoms and the virus was recovered from them within 2 
veeks after inoculation but not after long intervals of time. 
At 24 
symptoms occurred. Soil temperature, photoperiod, light in- 
tensity, and host nutrition did not alter this susceptibility 
temperature, although slight 
amount occurred, A 16-hr. exposure per day 


was necessary for the production of top necrosis, 


inoculated leaves showed symptoms but no systemic 


it high air increases or de- 


creases in the 
it 28 
fixation as a method of differentiating mu- 
ta Price, W. C., ANb 
Ernest P. Weaver. Tests carried out with antisera produced 
in rabbits strains of 
hat the complement fixation reaction can be 
different ways to differentiate mutant 
First, 


serum 


(Complement 


ant strains oft tobacco mosale viITUs. 


with six tobacco mosaic virus show 
used in three 
strains of this virus. 
intibody remaining after absorption of specific anti- 
detec ted by 
of homologous antigen. 
unlike show a lower antiserum 
dilution end point in heterologous reactions than in homo- 
Finally, strains appear to differ in weights 
of antigen required to react optimally with specific immune 
serum. The latter permits differentiation with purified virus 


preparations only, 


with heterologous antigen can b com- 
fixation in the 


strains sufficiently 


ple ment 


Second, 


presence 


logous reactions, 


Leaf penetration by Phytophthora infestans. Pristov, R., 
and M. E. Gatieciy. The mode of penetration by the com- 
mon potato race of Phytophthora infestans was studied on 
(Wisconsin 55) and resistant and_ sus- 
ceptible varieties of potato (Kennebec and Cobbler). Leaf- 
lets inoculated sporangial sus- 
12, 24, 48, and 
sectioned free- 
hand; Prior to 
fixation the inoculated leaves were sprayed with egg albu- 
men to prevent zoospore wash-off. All paraffin sections were 
stained with a modified version of Conant’s quadruple stain. 
Observations showed that 


leaves of tomato 


with drops of zoospore or 
incubated at 20° C. for 2, 6. 
At each period some leaflets were 


pension were 
96 hr. 
formalin-acetic acid. 


others were fixed in 


zoospores alwavs produced an 
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appressorium before penetration. The appressorium, closely 
afixed to the epidermal cell, was approximately the same 
size as the zoospore and was separated from the germ tube 
by a cross wall. After appressorium formation the zoospore 
and germ tube were void of protoplasm. An infection peg 
entered through a small opening in the epidermal cell. The 
entire process of zoospore germination, appressorium forma- 
tion, and penetration often occurred 2 hr. after inoculation. 
All stages of germination and penetration were observed at 
the 6-hr. period. Penetration in this manner occurred on 
leaves of resistant and susceptible potato varieties and the 
tomato, 

Effect of certain environal factors on the initiation and 
development of the white rust disease of spinach. RAABE, 
Rosert D. In studies on the white rust disease (Albugo 
occidentalis) of spinach, it was found in regard to air tem- 
peratures that the rate of disease development paralleled a 
temperature gradient, being most rapid at 28° C. and least 
rapid at 16° C. However, the lower temperatures were 
more favorable to conidial production and spread of the 
pathogen. In the greenhouse, oospore production was abun- 
dant and was favored by the warmer temperatures; more 
vospores were produced in seed plants than in vegetative 
plants. In laboratory germination studies, conidia germi- 
nated best in double-distilled water at a temperature near 
12° C. Germination occurred, however, from 2° to 25° C, 
Chilling the conidia for ie hr. at 12 is 
mination and resulted in about equal germination at all 
temperatures. Only conidia from opened pustules germi- 
nated well, indicating that germination depended somewhat 
upon a certain degree of maturation. Germination occurred 
at pH levels from 3.0 to 10.7 with an optimum near neu- 
trality. Conidia taken from wilted plants or from detached 
leaves germinated better than those from turgid plants or 
leaves left intact on plants. In such instances, germination 
increased with an increase in water loss up to a certain 
point, beyond which little or no germination occurred. 

Bayberry yellows. RAyYcHAUpHURI, S. P. 
new virus causing symptoms of yellows disease in bayberry 
Mill.) was observed in New Jersey 
near Pemberton in two locations. The disease is character- 
ized by yellowing, stunting, and often by a witch’s-broom 
Sterility is normally associated with the mal- 
formation. The virus was transmitted by grafting but not 
by juice inoculations. By the agency of dodder (Cuscuta 
campestris Yuncker) the virus was taken to periwinkle and 
carrot, in which it produced yellows symptoms. Attempts 
to transmit it to China aster or to alfalfa by this method 
were unsuccessful. Flowers of infected periwinkle plants 
were variously malformed and virescent. Other symptoms 
in periwinkle were not identical with symptoms of any of 
the known diseases studied earlier in this host. 
Vacrosteles divisus Uhler failed to transmit the virus to 
aster and carrot plants. 

1 simple method of testing barley in the field for sus- 
ceptibility to scald. Reep, H. E. Scald caused by Rhyncho- 
secalis causes considerable damage to barley in 
Tennessee. Moderately spotted killed 
when temperatures fall to freezing or below, and this has 
often been erroneously attributed to winter injury. Natural 
occurrence of the disease under local conditions is uncer- 
tain, hence a method was devised to increase the probability 
Test plots were seeded in 


increased ger- 


\ presumably 


(Vyrica carolinensis 


appearance. 


vellows 


sportum 


leaves are usually 


of an epidemic in barley plots. 
August with a highly susceptible variety in every eleventh 
row. In mid-September barley straw from plants severely 
diseased with scald the preceding spring and held in dry, 
was scattered on the test plots. The disease 
occurred early with a consequent build-up and by April 
was uniformly severe throughout. By this method 150 dif- 
ferent lines, replicated three times, were evaluated in 1950 
1951 and a few showed marked resistance. Near-by plots to 
which no diseased plant straw was applied had no disease. 

Lipid-solubility and fungitoxicity. Rich, SAUL, AND JAMES 
G. Horsratt. The Overton-Meyer theory, now generally 
accepted, states that penetration through semipermeable 
membranes depends on partial solubility of the compound 


cool storage 
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in both the lipid and water phases of the membrane. In 
order for a fungitoxicant to penetrate to its site of action, 
it must, therefore, have the proper balance of lipid-soluble 
and water-soluble moieties if the above theory applies. The 
fungitoxicity of derivatives of 2-imidazoline is enhanced by 
the addition of hydrocarbon substituents, as shown by Well- 
man and McCallan. Studies in our laboratory indicate that 
this effect is caused by increasing ability to penetrate, 
rather than a change in toxic mechanism, since the dosage- 
response slopes of the homologues were essentially parallel. 
2-Dodecy]-2-imidazoline gave maximum phytotoxicity, while 
2-heptadecyl]-2-imidazoline gave maximum fungitoxicity in 
the studies of Wellman and McCallan. It is conceivable 
that this phenomenon is caused by differences in permea- 
bility of the semipermeable membranes of host and para- 
site. In studies with homologues, increasing fungitoxicity 
by the addition of carbon atoms to the side chain usually 
reaches a maximum, after which the addition of more car- 
bon atoms results in decreasing fungitoxicity. These peaks 
in fungitoxicity suggest that the most active compounds 
have the optimum ratios of lipid-solubility to water-solubility 
for maximum penetration. 

Intermediate reaction to race 45 of crown rust, and rust- 
escaping qualities exemplified in the new Bond derivative, 
A4rkwin. Rosen, H. R. In addition to the usual reactions 
to race 45 in oats with Bond parentage, there appear to be 
at least two other types of reaction in some Bond derivatives 
when subjected to artificial or natural epidemics of race 
15 in the field. One of these consists of a reaction in which 
the pustules are usually smaller than those found in a 3 or 
1 infection type, with a marked reduction in the number 
of spores per pustule. This is designated here as an inter- 
mediate type reaction and is comparable to that found in 
some Victoria derivatives reacting to this race. The other 
consists of a marked reduction in number of infections, 
comparable to the well known reactions of Red Rustproof 
strains of oats to race 1 in the field (but not in the green- 
house). This is designated as rust-escaping (klendusity) 
and is seemingly possessed by oats of diverse parentage in- 
cluding, in addition to the Red Rustproofs, Mutica Ukraina 
(Ukraine), Rainbow, and Ajax; and to a certain extent by 
such Bond derivatives as Shelby and Cherokee. It is also 
possessed by the new winter oat, Arkwin, as revealed in the 
presence of a severe epidemic of crown rust, mostly race 45, 
in the fall of 1950. 

Factors and results in the partial-vacuum inoculation of 
seedling corn with Ustilago zeae. Rowe, J. B., aAnp J. E. 
DeVay. A partial-vacuum method of inoculating corn seed- 
lings with smut has been tested as a means of quantitatively 
determining the characteristics of pathogenicity in Ustilago 
zeae. Uniform results required inocula of 10 million cells 
per ml. prepared from unicellular, logarithmic phase shake 
cultures grown on complete media, and aseptic seedlings 
with coleoptiles 1 cm. long which were wounded by a cut 
at the tip of the leaf sheath. Rate of disease development 
in planted, inoculated seedlings depended on temperature, 
galls forming in 10, 14, and 19 days at approximate tem- 
peratures of 80°, 70°, and 60° F., respectively. No differ- 
ences in disease response to the cross of the haploid lines 
17D4 10A4 were found in tests of 20 corn lines, crosses, 
and varieties representing extremes of field resistance and 
susceptibility. Marked differences in pathogenicity were 
demonstrated between the haploid cross 17D4 10A4 and 
the two solopathogens 410qq and 410N. The former pro- 
duced severe stem galls which developed in 92 per cent of 
the plants within 10 days. The solopathogens produced 
mostly leaf galls which required 21 days for complete devel- 
opment: and only 69 and 49 per cent of the plants were 
infected respectively by 410qq and 410N. 

Identification of root-knot nematodes (Meloidogyne spp.) 
by host tests. Sasser, J. N. Host range studies were con- 
ducted with the five described Veloidogyne species which 
occur in the United States. Approximately 25 agronomic 
tested. Inoculum for each species was the 
progeny of a single female. Tomato seedlings, highly sus- 
ceptible to all five species, controls. The 


crops were 


were used as 
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tomato plants rece | of inoculum as the 
test plants. The suscep! st plants was deter 
mined by comparin ng heir roots 
with that on the tomato | revealed tha 
some plant species are | I int OF nune to one 
or more of the root-knot ( es e severely attacked by 
the other species Water ns, example, were not at 


icked by the othe 


U1. hapla, although se eg . 
nceoenitd. WV 


Peanuts were not att 1 by M 


tacked by 


species. 


incognita var. acrita, or M but are readily at 
tacked by M. hapla and M. Pepper seedlings are 


lightly attacked by MW. javar i h very susceptible 


to the other four spe es | ¢ 1 tha these ind 
similar host reactions will eventually make it possible to 
identifv a given root-knot pop n by testing igainst 


a few possible host plant spe 


The wilting mechanism in | rium wilt of tomato 
ScHEFFER, R. P. Critical examination is made of lye 
marasmin in the production of n tomato infected by 


t er If this toxin is. the 
would be 


wilting 


Fusarium 
chief wilting agent, increased water Ss 
immediately 
transpirational history of diseased plants showed a progres 

eloped Che high 
ittings depends on the 


oxysporum 
expecte ad 


preceding r accompanying Instead, 


sive decline in water loss as disease de 


toxicity of lycomarasmin to tomato 


presence of free iron. T} ere Vas wever, no difte rence mn 
disease development in inoculated iron-deficient plants, nor 
mal plants, and plants given excess iron. The comparative 


conducting ability of diseased and healthy plants was de 


termined by placing roots of transpiring plants in dye solu 
tions until vessels of healthy plants were well stained. 
Clearing the stems by various techniques showed that many 
vessels in diseased plants vere not mnducting The same 
results were obtained wher ives drawn through seg 
ments of stems and petioles he reactions of plants in 


various stages of dise ist I bloe AING Was the 
immediate cause of wilt. Cru 7 RE 
the fungus and purified 


plugging. 


from cultures of 


caused injury but no 


Pathogenic variatior ( etotrichum phomoides and 
related tomato fruit rot fungi. SCHMITTHENNER, A. F. Six 
teen isolates of Colletotrichun homoides. two isolates of 
C. lagenarium, and two isolates of Glomerella cingulata 
were screened for difterer sin} nicitvy which would 
be of value in an investigatior f e phvsiology of para 
sitism. Three degrees of pat! vy were indicated by 
rapid lesion development 210 f ! levelopment roab 
sence of lesions in it il rip ymato fruits Thirty 
tomato accessions wert sul resenting the species 
Lycopersi« on esculentun ] é to m. | peru 
vianum, L. hirsutum, and inter liate types. Eight isolates 
four c phomoides ype ( ; types ind t 
G. cingulata types we rea stinguishable as patho 
genic races when only s ICCeSSIO! , 
used. These eight isolat vere o distinct in appearance 
on potato-dextrose agar he 1 f srowth of these same 
isolates on agar containin “¢ hitered ripe-truit juice 
from each of the sever pe lid not correspond in 
everv case to the rates of é ' i f pl nt mn th ripe 
tomato fruits. It is infer? { pathogenic differences 
may be associated th « th filterable and nor 
filterable constituents of | 

Host range of the r t-rot fungus {nhano 
nyces cochlioides Dre S ) ( | Weeds, crop 
plants, and ornamentals re] nting 20 familie ere 
grown in soil natura {phe ’ y och 
liodes and in steamed s irtil illy intested hsothe 
fungus. Plants of the foll nd species became 
infected: Chenopodiaceae: B 11 la, B. patel 
laris, B. trigyna. Che Do , , Kochia childsi. K 
scoparia, Salsola | ali, and S} yleracea \marantha 
ceae: Ameranthus blitoides. A. retroflexus. Celosia cristata 
and Gomphrena_ blobos: Carvopl iceae: Dianthus hed 


No difference in pat} ity on sugar-beet and 


mangel seedlings was noted 


dewigi. 


isolated trom spinacl ind tft ited trom sugar hee 
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\ laboratory method permitting a rapid screening of plants 
for a host-range survey was adopted. Seedlings were placed 
in Petri dishes containing 20 ml. of a 
spores of A. cochlioides, and the laboratory results corre- 
sponded with those obtained when plants were grown in 


suspension ot zo0o- 


infested soil. Diagnostic symptoms appeared on susceptible 
plants within 3 days. 

The production of zoospore inoculum of Aphanomyces. 
SCHNEIDER, C. L., AND H. G. JoHNsoN. The following meth- 
od has been adopted for obtaining zoospores for inoculum 
in testing the resistance of sugar Aphanomyces 
cochlioides and the resistance of peas to A. euteiches. Cul- 

grown for 5-7 days in flasks containing a sterile 
decoction of kernels or Pablum in tap The 
broth is then decanted, the cultures are rinsed twice, and 
the flasks are half-filled with sterile tap The cul- 
tures are kept sterile throughout the procedure. Within 
12 hr. zoospores are produced, often more than 100,000 per 
ml. as with a counting chamber. After the 
decanted for use as inoculum water 
may again be added to the flasks to obtain additional crops 
Temperatures between 15° and 20° C. 
production of zoospores. A suspension of ap- 

100,000 poured into each 
t-in. pot after the plants have emerged, is adequate inocu- 


bee s to 


tures are 
maize water. 


water. 


determined 
spore suspension Is 
oi spores. are Op- 
timum tor 
proximately zoospores per ml., 
lum for determining varietal differences in the resistance of 
sugar beets and peas. 

of lemon 
Henry. The 
trees in California at an early age 
has long been a problem. It was early recognized that most 


sieve tubes below the bud unions 
rootstocks. SCHNEIDER, 


Vecrosis of 
frees on sour-orange 
deterioration of lemon 
lemon strains on sour-orange rootstoc k were espec ially sub- 
ject to decline and as a result the use of that rootstock has 
been largely discontinued. Necrosis 
hyperplasia of rays immediately 
declining 


and 
union of 
been ob- 


of sieve tubes 


bud 


have 


below the 
rootst ck 

decline are free of 
that the strain of lemon 
of rootstock is responsible for the 
Company budded 
rootstocks 
declining 


trees on 
Strains 
the union, 
not the 


The | 


sour-orange 
below 
and 
decline. 
a declining 
Lisbon lemon tree propagated from. the 
rootstock of parent tree. A> study of 
this material revealed that necrosis occurred below the bud 
union of the buds from a 
healthy tree budded onto the rootstock propagated 
from the declining tree developed trees which did not show 

Allen rootstock propagated 
healthy necrosis below the bud 


served. tree ol necrosis 
Indications are 
strain 
imoneira scions from 
onto 
the same 

reconstructed trees, whereas 
Lisbon 
necrosis, Eureka scions on a 


from a Lisbon tree caused 


union at in cycles. 


The 


femon 


13 years. The necrosis appears to occu! 
bud 


necrosis, 


importance oft unions in 


SCHNEIDER, 


the development of 
Henry. It was re- 
ibove the 
extensive 


Slee tube 
that the 
lemon 


ported earlier necrosis of sieve tubes 


bud union of when it becomes 


trees can, 


ind prolonged, cause a decline or a collapse of lemon trees 


'y preventing translocation. The question arose as to 
hether necrosis farther up the trunks in lesser amounts 
resulted indirectly from the girdling (necrosis) just above 
he bud union or from the disorder itself. Eureka lemon 


t | 


ed from exhibited considerable ne 


crosis but not so much as was found immediately 


lrees propaga cultings 


above the 


bud union of budded trees. These trees were growing neat 
the coast. In a semicoastal area, only part of the Eureka 
trees propagated from cuttings exhibited necrosis. while 
Eureka trees at Riverside (inland) were free of it. A strain 


of Lisbon lemon propagated from cuttings and growing on 


t 


was free of necrosis: it was also free when on 


stock. Rootstocks 
the union but free of it 


the coas 


<weet-orange provoking necrosis above 
themselves are sweet 


Palestine 
Rough le mon sto ks lt 


orange, sour 


Orange, ZI ipelruilt, various mandarins, lime, and 


Sampson tangelo times show some 
necrosis of older sieve tubes below the bud union. Lemon 
instances 


However. for 


Ilrees propag ited on various lemon strains In some 
showed necrosis above and below the union. 
two lemon strains used as stocks necrosis was present above 
but absent below. 


re lated to phy stologi« 


the bud union 


Parasitism as 


spec ialization in Col- 
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letotrichum lini Bolley. SCHwWiNGHAMER, E. A. Isolates of 
Colletotrichum lini obtained from Minnesota flax samples 
differed markedly from one another in cultural characters 
and in virulence on flax varieties. Three race groups within 
the species have been differentiated on the basis of seedling 
reactions of six flax varieties: Biwing, Crystal, Punjab, Red- 
wood, Renew, and C.I. 463. One race group is very viru- 
lent, one is moderately virulent, and the other is only 
weakly pathogenic. Pathogenicity is associated with spore 
germination, appressorium formation, and penetration. 
Virulent and moderately virulent isolates form numerous, 
normally shaped appressoria which can penetrate cello- 
phane membranes and the epidermis of most flax varieties. 
Weakly pathogenic isolates comprise two types: 1) those 
which abundant, apparently normal appressoria 
that penetrate cellophane membranes and the host epider- 
mis only infrequently, and 2) those which generally fail 
to produce appressoria on cellophane membranes but form 
elongated, irregularly shaped appressoria on the host sur- 
face. Abrasive wounding of flax seedlings before inocula- 
tion accelerated the infection of a susceptible variety by a 
weak isolate, but did not appreciably affect the natural 
physiologic resistance of a variety. 

Volatile chemicals for the inhibition of fruit losses in 
SHARVELLE, Eric G., AND J. S. VANDER- 
Preliminary experiments on the control of storage 


produce 


storage and transit. 
MARK. 

and in-transit rots of perishable fruits by space fumigation 
with volatile hydrocarbons have given highly encouraging 


results. Development of Rhizopus rot in strawberries incu- 
bated for 24 hr. at room temperature after artificial inocu- 
lation was completely inhibited by a 24-hr. exposure to 


Vapors of the volatile hydrocarbons, tric hloroethylene, tetra- 
chloroethvlene, and s-tetrachloroethane at concentrations 
ranging from 1 part of chemical in 4000 parts of air to 
concentrations as low as 1:40,000. Brown rot of artificially 
inoculated apples incubated for 24 hr. prior to treatment 
was also completely inhibited by the same range of concen- 
trations of these chemicals. (Wonilinia fructi- 
cola) has been completely 
over a 4-day period following inoculaton when artificially 
to these volatile 


Brown rot 
inhibited at room temperature 
inoculated peaches were exposed for 9 hr. 
In-vitro tests demonstrated that these chemi- 
from 1:4000 to 1:40,000, 
were lethal to pure Vonilinia fructicola, Rhi- 
cOpPus nigricans, Penicillium sp.. and Bac fertum sp.. crown 


hydrocarbons. 


cals, at concentrations ranging 


cultures of 


on potato-dextrose agar. 


> 


n apple, SHAY, a, i. 
Resistance to cedar apple rust is present 


Inheritance of cedar rust resistance 
ano L. F. Houcn. 
in certain commercial apple varieties. A few of these have 
been used as quality parents in the cooperative apple scab 
resistance program of the Illinois, Indiana, and New Jer- 
sey Agricultural Experiment Stations. 
seedlings from controlled CTOsses which 


Greenhouse-grown 
survived artificial 
to cedar rust in 
oculations before removal from the greenhouse to the field 
in late May. As found by other workers, our preliminary 
data indicate that cedar rust resistance and susceptibility 
a single major factor pair with resistance 


epiphytotic = ol apple scab were subjec te d 


are controlled by 
Inoculations of 

different 
93 susceptible seedlings. 


1386 seedlings from crosses of 
susceptible seedlings vielded 
resistant and These data 
that MeIntosh is homozygous for the major gene 
pair but that other which may modify 
the expression of the factor for resistance. Each progeny 
of crosses of Delicious, Macoun, and Wolf River with sus- 
equal re- 


dominant. 
MeIntosh 
1333 


suggest 


with 13 


factors are present 


ceptible seedlings could be divided into nearly 
sistant and susceptible classes. The data suggest that these 
three varieties are heterozygous for a single factor pair 
conditioning cedar rust resistance and susceptibility. 

chemicals and commer 
vield of soy- 


SHERF, AR- 


Interrelations of seed-treatment 
cial nodule bacteria inoculum as measured by 


beans grown in steamed and nonsteamed soil. 


DEN F. Soybean seed treated with Arasan, with and with- 
out the addition of nodule bacteria, were planted in steamed 
and nonsteamed soil in 6-in. pots in the greenhouse and 
ilso in 3-gal. croeks out-of-doors. Results of the two studies, 


ABSTRACTS 19 


including data on stand, foliage weight, and bean yield, are 
combined herein. Chemical seed treatment increased stands 
17 per cent in nonsteamed soil and encouraged early emer- 
gence. Foliage and bean yields were increased about 25 
per cent over the controls. In steamed soil no increases in 
these categories were evident. Nodule bacteria decreased 
foliage and bean yields when added io either nontreated 
(10 per cent decrease) or Arasan-treated seed (22 per cent 
decrease) in nonsteamed soil. In steamed soil the decrease 
was 16 per cent for foliage and 14 per cent for beans when 
bacteria were added to nontreated seed; no differences were 
noted when bacteria were added to Arasan-treated seed. 
Thus nodule bacteria under some conditions appear to be 
harmful. Since yields from the Arasan-plus-bacteria series 
were equal to those receiving only bacteria, Arasan evidently 
did not inhibit such bacteria in either soil series. Rank of 
treatments on the basis of foliage and bean yield was: Ara- 
san, Arasan with bacteria, control, control with bacteria. 
Seed treatment and inoculation studies on soybeans in lowa 
fields, 1950-1951. SHerF, ARDEN F., AND C. S. Reppy. In field 
tests with soybeans using 51 replications in 10 locations, 


\rasan treatment gave mean stand increases of 9.6 per 
cent. In 21 replications in six locations Spergon gave a 


10.8 per cent increase. Treatment with Arasan or Spergon 
gave increases of 1 bu. and 0.4 bu. per acre respectively 
over the controls, Addition of nodule bacteria to untreated 
seed resulted in an increased yield of only 0.3 bu. per acre 
over the noninoculated control. Yields from plots whose 
seed had been treated with Arasan or Spergon and which 
were also inoculated with nodule bacteria were equal to 
each other as well as to those from the inoculated control 
plots, thus indicating that no harmful effect of the chemi- 
cals on the bacteria need be feared in most soils. At two 
locations bean yields were increased by bacterial inocula- 
tion, but yields were reduced when either Arasan or Sper- 
gon was used in conjunction with the bacteria. Under con- 
ditions of these tests, in widely varying soil types with 
variable cropping histories, treatment of good quality soy- 
bean seed with Arasan or Spergon gave stand increases ap- 
proximating 10 per cent; however, corresponding increases 
in yield did not follow. In most soils bacterial inoculation 
was not needed. In soil favorable for soybean growth, 
planted with good seed at 1 bu. per acre, neither treatment 
nor inoculation gave significant increases. On soils where 
bacteria are needed, chemical treatment should not be used. 

Control of peach brown rot with the sodium salt of de- 
hydroacetic acid. SHuRTLEFF, M. C., ano V. G. SHuTAK, 
Ripe peaches of Summer Crest, South Haven, Early ElI- 
berta, Elberta, and Salburta varieties in lots of 10 each 
were inoculated by spraying of sandpapered surfaces, dip- 
ping of uninjured fruits, and pinpricking fruits. One-half 
hour after inoculation fruits were either dipped for 10 sec. 
in or sprayed with tap water, wettable sulfur suspension 
(8-106), or the sodium salt of dehydroacetic acid (0.5, 1.0, 
and 1.5 per cent). Peaches were stored at 21° C. + 1 
and 73 per cent + 5 per cent relative humidity for 3-5 
days, when development of rot was recorded. The sodium 
salt of dehydroacetic acid (DHA-S) (at 1.0 and 1.5 per 
cent) was far superior to wettable sulfur in preventing 
Elberta the relative percentage of rot 
developing was: water dip, 99.0: wettable sulfur, 79.5; and 
DHA-S, (0.5 per cent) 43.2, (1.0 per cent) 15.4, and 
(1.5 per cent) 3.1. Tree-sprayed ripe Salburta fruit de- 
veloped the following percentage rot after 5 days: water 
spray, 35.3: wettable sulfur, 34.8; and DHA-S, (0.5. per 
cent) 7.0, (1.0 per cent) 1.6, (1.5 per cent) 0.0. DHA-S did 
not injure the foliage or affect the 
taste of the peaches, 


storage rot. For 


ippearance, odor, or 


Electron microscopy of cucumber virus 1]. Siti, W. H., 
Jr., W. C. Burcer, M. A. STAHMANN, AND J. C. WALKER. 
Electron photomicrographs indicate that cucumber virus 1 
may be a spherical particle. These particles were generally 
aggregated and were approximately 350 A in diameter. 
Extracts from healthy plants were noninfective and showed 
no such particles. Preparations from leaf tissue of infected 
tobacco and cucumber did not give good electron photo- 
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micrographs, but satis ed fi eX {sclepias syriaca plants had irregular chlorotic areas, some- 
tracts of infected | observation times followed by general chlorosis, necrosis, and defolia- 
plus the fact that if extracts, as tion, when inoculated from a virus 1 type strawberry plant 
measured by local | Blacl is sed through Cuscuta sub-inclusa. Symptoms occurred in 14-23 
mented at low spe tive days and were reproduced by grafting diseased milkweed 
corolla preparations | 9H Ul ty.) to healthy milkweed plants. Dodder transmission attempts 
for complete se t I ( from diseased milkweed to indicator plants failed to  pro- 
leaf must De nigniy il ney idso I iuce symptoms of virus | lype. 
leaf tissue components \ onshil] is noted Pytl m and other fungi colonizing sterilized straw in 
between infectivity and 1 hlorophyll in dif the soil, SvaAFFELDT, E. E.. anno G. SemMeNtuK. Sterilized 
ferentially centrifuged t ir e observations it and clover straws were buried in Clarion loam soil and 
plus the fact that prepa roplasts Irom 11 the fungi colonizing them within 1, 2, 4. 8, 16, and 32 days 
fected tissue were shown | Iraction Of the were determined. In the first of two trials, one moisture 
virus infectivity sugges ( bines wit level and seven temperatures were used; in the second, 
some leaf' tissue comp tation of the three moisture levels and four temperatures were used. In 
virus from infected coro x le I ol both trials the straws were cleaned without surface steriliza- 
speeds supports the \ t ites rea on and planted directly on a carrot agar medium in Petri 
Purple and brown blotcl SKILES, ROBERT | dishes. In these tests. fungi colonized the straws within 
Both purple and brov n tl Arkansas one day at all temperatures and soil moistures. Representa 
Valley of Colorado 1 ( i/ternar porr f tives of Pythium, Rhizopus, Rhizoctonia, Alternaria, Fusa- 
tenuis, or A. tenuissin f Colorado 6 strain of rium, Phoma, Chaetomium, Aspergillus, Penicillium, and 
Yellow Sweet Spanish, a1 Colorado 6 and Ferry Stachybotrys predominated in the first trial; in the second, 
Viorse selection of i stra ) Sweet Spar sh species ol Ty choderma. Wvrothecium. Sporotrichum, and 
were inoculated. The A ere nera the Vert um were added. A chlamydospore-producing fun 
most pathogenic on leaves a Dist | 310 ( us was prevalent in both trials. Different fungi colonized 
races were evident withit us §s] s. FR he straws at different rates in response to temperature and 
cial differences were tT f s on t.otorado 6 misture, Pythium paroecandrum, Pr. irregulare, r. acan- 
bulbs. within A. tenu ! f a ol echa illy hicum, and nonoosporeforming spherical sporangiate Pyth 
injured Colorado 6 leaves, a three species o1 ium species were the predominant pythiaceous forms 
uninjured leaves of the sa One <olate t A colonizing the straws. 
fenuissima was mort patho I read eaves | il Studies on an antifungal antibtott« produced by Bacillus 
were several of the A. por? Morphologic, physico subtilis. StesseLt, G. J.. Curt Lepen, anp G. W. Kerrtt. 
chemical, and cultura I f hys S (n antibiotic, tentatively designated toximycin, was ob- 
within each species « tes t tained in a partly purified form on fractionation of shaken 
genicity. corn-steep cultures of B. subtilis, soil isolate A67. The 
{phid transmissior t é or er Glomerella cingulata agar diffusion assay was used to esti 
cial plants to Fragar / | Valling ne mate activity. Yields were up to 250 mgm. per liter, or 
SmitH, Harvan E. Virus-fi Capitophorus fra thout 50 per cent recovery. The partly purified material 
gaefolii Ckl. were allowed a | 6-day acquisition completely inhibited 20 fungi and three bacteria at con- 
feeding on each of thr = i il plants ne centrations from 6.25 to 100 “gm. per ml. in agar-streak 
aphids from each feedir I I ere separately tests, and in in vitro tests inactivated the tobacco necrosis 
transferred for infect fee ICCESSIV healthy virus. In protectant studies in the greenhouse with Alter- 
plants of F. vesea for the fe ntervals it urs naria solani on tomato foliage, the LD50 and the LD95 
1, 23, 24, 24, and 24, tl for i int al vere, respectively, 45 and 300 “gm. per ml. Tomato cut 
aphids died. Virus 2 (D Mlarcus) was trans tings took up to 70 units (equivalent to 17.5 mgm.) per 
mitted after the 6-day | followed by the cutting trom antibiotic solutions; above 2.5 units wilting 
23-hr. infection interval. and pet the vector 9 davs occurred. Wilted cuttings recovered on transfer to water. 
Optimum air temperatur for s K pression is 24 but subsequent water uptake was reduced. Root length 
28° C. Symptoms occurred Virus 1 (Demaree ind number were markedly increased on cuttings in anti- 
and Marcus) was trans hr. acquis n biotic solutions. The partly purified material was nontoxic 
feeding followed bv the hi nfection feeding to five species of plants when applied as a spray. 
interval. Symptoms oO t Ihe isolat Irom Life histories of the root-knot nematodes PARI an. A. ( : 
the third plant caused irfiy rching of mid Comparative studies of five root-knot nematodes (formerly 
vein, and irregular chloros Later, irregular Heterodera marioni, now Meloidogyne arenaria, M. hapla, 
ereen areas remained f Symptor xpres WV. incognita, M. incognita var. acrita, and MW. javanica) 
sion seemed to be depends r temperatul his were made with seedlings of snapdragon, Antirrhinum ma 
isolate persisted In the first 24-hr nterva §s hort. vat Margaret. and tomato. Lycopers con esculen 
after the 6-day acquisi! { e aphids did not tum hort. var. Rutgers. as hosts. On snapdragon MM. are- 
become infective after t fT | n teedit naria. M. hapla. and M. incognita wiposited 30 days after 
Dodder transmissior fy f > rH HL At plants were inoculated. Reinfection ot root tips by second 
LAN FE.. ano J. Duatn' Moo \ t ot ! veneration larvae was detected 66 days after inoculation 
(Cuscuta sub-inclusa) ealt » se with .W. arenaria and 68 davs after noculation with M 
lected diseased stra rl nee t he \ hapla. On tomato MW. incognita var. acrita formed eggs in 
Fragaria vesca (East M - - eks is | 57 days, whereas the other spec ies required 39 days for ovi- 
(Demaree and Marcus it Hh per ! position. Reinfection of root tips by second-generation lar 
infection and symptoms nd virus 2 (Dem vae occurred 57 davs after inoculation with VW. incognita. 
aree and Marcus) f t fectiol symp 99 days after inoculation with MW. incognita var. acrita, and 
toms in 25-40 davs. A h caused severe 63 days after inoculation with W. arenaria, M. hapla, and 
“shock” symptoms f reculat rosis Wf. javanica. Significant differences between species in the 
and dwarfing) and later is transmitted me required to attain various stages of development were 
with 33 per cent inf so rred in 28-38 not found, whereas developmental intervals did differ mark 
days. All isolates wer ferent plants. Ih edly for the hosts used 
fection with virus 1 was ! | el hen the Stalk-rot development in corn following the European 
inoculated pl ints were i Vs eon! c vne! or? borer | AYLOR, GORDON &, Cephalospor um acremo 
the dodder was first 1 é Virus 20 Was nium, | arium moniliforme, bacteria and yeasts generally, 


transmitted with ( - Vf per el ol Cibberelle sade, \ Zrospora oryzae and VWucor spec i = OF 
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casionally, and Diplodia zeae rarely, were associated with a 
rot produced in corn stalks following entrance of the Eu- 
Inoculation of corn stalks with these 
methods resulted 


sacteria, Cephalo- 


ropean @orn borer. 
organisms by toothpick and hypodermic 
in various degrees of rot development. 
sporium acremonium, and Fusarium moniliforme were often 
reisolated from the rotted tissue along with the introduced 
organism. Simultaneous inoculation with Diplodia zeae and 
Gibberella zeae or Fusarium moniliforme in the same 
wound resulted in roi development approaching that of 
Diplodia zeae alone, but when these fungi were introduced 
at different times the extent of rotting approached that 
caused alone by the organism first introduced. More rot was 
produced when Gibberella zeae and Fusarium moniliforme 
were introduced simultaneously than when alone, and gen 
erally more rot was produced when Fusarium moniliforme 
preceded Gibberella zeae than in the reverse situation. The 
retarded development of Diplodia zeae in wounded tissue 
previously infected by other organisms may account for the 
infrequent isolation of this fungus from rotted tissues 
around corn borer tunnels. 

Efiect of cycloheximide 
mental factors on the germination of 
fructicola and Botrytis cinerea. THANOs, ANDREW. 
tests were conducted to determine the effect of actidione 


(actidione) and some envtiron- 
spores of Monilinia 
In vitro 
conditions. Spore sus- 


under various microenvironmental 


pensions, incorporating various concentrations of actidione, 
were prepared and studied under a series of temperatures 
ranging from 22 to 30° ¢ Additional tests were made to 


determine the effect of pH at each of the above tempera- 
tures. Actidione was most effective in inhibiting germina- 
tion of M. fructicola at 26° ¢ At this temperature inhibi 
tion of germination was first noted at 2.5 p.p.m. and grad- 
ually increased until at 10 p.p.m. no germination occurred 
even after 72 hr. The optimum pH at this temperature was 
1.0. An experiment was also prepared to determine what 
effect actidione might have, when in contact with the spores 
of VM. fructicola in the dry state, over a period of time from 
1 to 12 months. In the dry state actidione was not sig 
nificantly different Botrytis cinerea 


was erratic in its response to actidione. 


from the above tests. 
\t 10 p.p.m. it was 
ie control, while at 
which 


significantly inhibited as compared to t! 


25 p.p-m. a stimulation of germination was 
rapidly decreased at higher concentrations until no get 
i results were obtained 


noted 


mination occurred at 50 p.p.m.; these 
at 22° C. at pH 6.80. 

Varietal susceptibility in 
rot. Tuomas, C. A. Root rot, caused by 
drechsleri, has developed as one of the more important dis- 
eases of safflower, Carthamus tinctorius, in the western part 
of the Great Plains and in California. Marked differences 
in susceptibility have been noted in the field among present 
varieties, selections, and foreign introductions. Varieties 
Nebraska 9, N852, and Indian are susceptible, N6 is inter 
mediate, and N8, N5,. and N4 are resistant. A greenhouse 
method of evaluating resistance was developed as an aid 


saflower to Phy tophthora root 
Phytophthora 


to breeding programs and studies on inheritance of resist 


ance, Th method consisted of inoculating l- or 2-week-old 
plants with a mycelial suspension 
25° to 30° (Age of pl ints when inoculated and soil tem- 


were important in obtaining a good differential 


at a soil temperature of 


perature 
between resistant and susceptible types. High soil moisture 
' 


favored disease development but was not so important as 


temperature and age for desired results 
Fusarium in the carnation. 


Symptomless arriers ot 


PHomas, W. D.. Jr. anp R. R. Baker. Fusarium wilt often 
develops in the Virginia variety of carnation when cuttings 
from supposedly healthy mother plants are propagated. Six 
per cent of isolations made from 20 carnation varieties 
showing no symptoms of wilt yielded Fusarium oxysporum 
f. dianthi. Of the isolations made, 81 per cent from Vir 


Patrician, 36 per cent from 
xht, and 13 per cent 


ginia, 10 per cent from White 
Pink Patrician, 16 per cent from Star! 
from Northland gave rise to Fusarium. 
obtained Frosted 
Svivia. 


Trace amounts of 
Pink Patrician, 
After 4 months 


the fungus were from 


Light Pink Patrician. Louise, and 
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no symptoms were evident on parent plants. Tests on 
healthy indexed White Patrician with the isolates obtained 
indicated at least four degrees of pathogenicity. The carrier 
phenomenon was most pronounced in established plants, 
the presence of the pathogen becoming evident primarily 
when cuttings from these plants were propagated. Varia- 
bility of symptom expression was due to the presence of 
biotypes of the fungus and to the effect of environmental 
factors. 

Root transmission of carnation mosaic virus. THOMAS, 
W. D., Jr., ano R. R. Baker. The pattern of spread of 
carnation mosaic to adjacent plants has given rise to specu- 
lation as to the possibility of root transmission of the virus. 
Mosaic-free plants of Dianthus barbatus were planted in 
pots together with mosaic-infected carnation plants. To 
prevent other sources of infection, the plants were separated 
by glass plates, and the soil covered with paraffin. A 
series using noninfected carnations served as a 
check. Within two months all D. barbatus growing adja- 
cent to infected carnations had developed mosaic symp- 
No symptoms were evident on test plants adjacent 
to mosaic-free carnations. Examination of the roots indi- 
cated many natural grafts between the plants. Repeated 
tests in insect-proof cages showed that the carnation mosaic 
virus may be transmitted through There was no 
evidence that the virus was carried from infected plants by 
the soil solution. 

Laboratory culture of the rice white tip nematode, and 
Topp, E. H., ano J. G. Arxins, Jr. A 
artificial culture of the rice 


similar 


toms. 


roots. 


inoculation studies. 


method Was developed for 


white tip nematode, Aphelenchoides oryzae (?). Several 
nematode-infested rice grains were placed in flasks of 
steamed, unhulled rice following washing in mercuric 


chloride and sterile water. The seed germinated but the 
seedlings soon died. When fungi, generally species of Hel- 
minthosporium or Fusarium, present and grew on 
the rice substrate, large numbers of nematodes were pres- 
ent after a few weeks. In the absence of fungi the nema- 
todes failed to multiply. Inoculation studies were conducted 
using hot-water-treated seed of susceptible varieties planted 
in crocks of Inoculated plants developed 
typical leaf and panicle symptoms. Control plants were dis- 
ease-free. Syringe and soil inoculations both used 
successfully. Pure cultures of Fusarium sp. from the 
nematode cultures failed to induce white tip symptoms. 
Nematodes were found associated with inoculated plants 
that had typical symptoms. Nematode cultures were ob- 
tained from seed of inoculated plants. With modifications, 
Koch’s rules of proof have been satisfied for the white tip 
disease. Small have established the value of field 
inoculations with artificial cultures in the rice breeding 
program for white-tip-resistant varieties. 


were 


steamed soil. 


were 


tests 


Blister-shake, a weather-induced defect in yellow poplar. 
Troe, R. P.. anp E. H. Tryon. Narrow tangential cavi- 
ties between 1935 and 1936 growth rings of yellow poplar, 
chiefly on the south and west sides of trunks. were found 
in 1950. In 1936 the diameter of these stems had been 
about 6 in. at stump height. The cavities partially or com- 
pletely encircled the boles and extended upward 4-11 ft. A 
1936 frost ring completed the encirclement of trunks only 
partly encircled by a cavity. Wound wood made up the 
inner part of the 1936 ring where the shakelike defect oc- 
curred. The 1936 ring was sharply narrowed by indenta- 
tion at the limits of the separation and bent somewhat 
outward from the 1935 ring to cover and enclose the cavity 
This separation seems to have been, in the 
spring of 1936, a large blister whose base 


between them. 
was the 1935 an- 
nual ring and whose covering was then the bark and ad- 
hering cambium. The cambium, transposed but living, laid 
down woody tissues. converting the blister cavity into a 
shakelike defect. A late frost with alternate 
freezing and thawing following the severe winter of 1935 
1936 appears to have caused the condition, 


permanent 


The evolution of susceptibility to tobacco mosaic in Nico- 

tiana and the origin of the tobacco mosaic virus. VALLEAI 
‘ ; . oe 

W. D. Plantago mosaic virus (PMV) is widely distributed 
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(in North America at | sp.. and is frequently 
found in tobacco wl placed in a dense 
stand of plantain. PM\ rying and is adapted 
to surviving from 4 I I lal plantains and 
in cured tobacco. I} el is strall obacco mosal 
virus (TMV) could all hav sulted fron lutations of 
PMV, and may have ippeared as pathoger f Nicot ( 
only after cultivation of \. ¢ is begun. The fol 
lowing theory on the ¢ \ tiana species is ad 
vanced: The progenitor was a { istant to TMV with 
the genetic constitution \.\ l : tv to TMV) and 


{A (susceptibility to toba Mtation: front shi 
dominant N to N’ 
cally to PM\V 


to other strains of 


would result I ies that react necrot 


and certain strains of TMV. and by mottling 


rM\: 


uuld produce spe 


1d to all 


cies which react by mottlir oO 0 strains of 
TMV. According to this rM\ is not associated wit! 
Vicotiana during its evolutior nd inant resistant mu 
tants were not encouraged by associat of susceptible spe 
cies with TMV as postulated by H nes 


Mechanical transmission ¢ s } m mosaic-intected 


elm to herbaceous plants. Vat vy. E. H.. ano J. Duatn 
Moore. A ringspot-typ: is ed mechanicalls 
to Havana tobacco from imn re American elm leaves 
with mosaic symptoms. Necr spots and concentric rings 
appeared in 2-5 days after ino t leaves of syste 
cally infected tobacco sho , e oak-leaf pattert 
mottle, or no symptoms. 7 rus was recovered from 
tobacco roots, leaves, ilyces, COI is, ovaries ind the 
styles and stamens. On cowpea necrosis developed ir 
5-7 days: no local lesions e! ead. Symptoms on 
garden pea consisted of fair Oo nd veinclearing 
Inoculated cotyledons t | chlorot lesions 
subsequent leaves had mosaic roy 
symptoms. One trifoliat fo rf noculated garden 
beans developed necr oculated simple leaves 
remained symptomless. R »bacco was made from 
all hosts with symptoms fre vo svmptomless 
hosts, Nepeta cataria at / heterophvlla. One of 
three elm seedlings me ! ( vied with juice fron 
diseased elm leaves had ! spot na nor 
leaf. The next four or f t ere stunted and id 
faint moitling: still later ! earer norma zm 
with no symptoms No I seedlings 
tained following inoculat xtracts from disease 
cowpea or tobacco plants. ¢ : ned rus-fre¢ 
Comparison of cyclohexir , ‘ i cs 
fungicides for the contr f é VAUGHN HH 
R., anp WittiamM Kiomps . 2 u irk by the au 
thors has shown that ' nex Hoy il 
biotic produced by Strepton é rise = an effective 
fungicide for certain diseases « turf 195] his 
material was compared er fungicides in a 
replicated plot of Seaside | rt locates the 
College farm at East Lansing rea was 
inoculated with four turf ind hea f I 
was obtained with the dollar-sy pathoger Sclerotinia 
homeocarpa). Excellent contre f r spot is obtained 
in the plots spraye d with ev x le wtidione). two 
chromate compounds (Crag 1 Crag 53] sive sae 
organic cadmium compour ( nate (,00% ontr 
was obtained in the plots no n ercny 
(Calo-clor) and an orga pound (\ 
while fair control was accom] isc of a phenyl 
mercury compound (Tat- xtu f | oxymer! 
curichlorophenol and hydroxym: ricre Special Seme 
san) and by thiram I ocation. o1 
large turf plots sprayed wit! oheximide or with phenyl 
mercury, the cycloheximid« is completely effect for the 
control of melting-out ca f He rnthospor n sp 
while the phenyl mercury tl lisease at all 
Effect of stunting agents. Fus ny ne and male 
hydrazide, upon phosphor ( tor W ac 
GONER, PAut E., anp A. E. Dime omato plants were 
inoculated with Fusarium at s=praved th maleic hv 
drazide (MH). Plants h rad snhate 
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11 or 13 days later and harvested on the 14th day. 


P** contents (per mgm. of tissue) were compared between 


were 


the four treatments and these results were relatetl to sever- 
ity of vascular discoloration. MH alone caused no vascular 
discoloration, reduced plant weights to one-sixth of check 
lowered P* content of stems and, especially, 
of leaves and growing points. 
cular discoloration, reduced plant weights to one-half, and 
alter distribution of P 

Effect of was more severe in plants whose phos- 
phorus contents decreased by MH. 
MH is inferred to stunt by suppressing metabolism and, 


weights, and 


Fusarium alone caused vas- 
significantly amount o1 
Fusarium 


did not 


wer treatment with 


hence, phosphorus content. In contrast, Fusarium is in- 
ferred to stunt by consuming food and nutrients and by 
producing toxins. Consequently, metabolism and phos- 


phorus content of combined host and parasite are not sup- 
pressed. These lead to a mathematical model 
relating quantity of Fusarium and phosphorus to growth of 
host. The with 
behavior of Fusarium, 
is acknowledged. 


Studies on the inheritance of resistance 


inferences 


model is consistent other facts concerning 


Atomic Energy Commission support 


to downy mildeu 
in onion incited by Peronospora destructor. Warip, W. A.,. 
AND E. ¢ Tims. In 1948, F obtained 
made by the U. S. Department of Agriculture be 
Calred and varieties of 
moderately resistant 
(seedstalks), 
highly 


seeds were trom 


cTOsses 
tween plants of the Creole onion. 


Calred 


resistant 


foliage and highly 


posst SSeS 


scapes Whereas the foliage and 
susceptible to mildew. The 
progenies were tested in the field in the 1949-1950 and 1950 
195] There was a natural epiphytotic of mildew 
the first season. The 1950-1951 season dry, but the 


was present and spread by an artificial epiphytotic. 


scapes ot ( reole are 
seasons, 
Wa- 


disease 





In the F; plants both foliage and scapes were susceptible. 
In 14 F. populations, totaling 5142 plants, 2.8 to 24.2 per 


The 


popula 


plants showed moderate foliage resistance. 


recorded for 1] I 


cent of the 


degree of scape infection was 


tions. Segregation appeared to fit a 15:1 ratio in six popu 
lations, and a 3:1 ratio in four, with susceptible scapes 
dominant. In one F: population, all plants had susceptible 
scapes. The assumption is made that the Calred plants 
possessed one or two genes for resistance. These genes. 


tentatively designated s; and s., were independently inherited 


and formed a series of duplicate genes. each recessive to its 
illele for susceptibility, S; and S.. There was no true 
association between the degree of foliage infection and that 


of scape infection, the r value being 0.11. 
Effectiveness of seed treatment in controlling damping 
off in altalta WEBER, Paul \. VV. The cffectiveness of 


Arasan. Dow 9B, XL. and 


treatments on 


Phygon ipplied at two 
certified Buffalo alfalfa 
differently infested 
trials. An 


HliXe d) 


Spergon 


seed clean, 


rates as 


was tested in 


=ter- 
infestation 


noninfested and in 


lized soil in concurrent greenhouse 
with Col tritolii 
In severe 
trolled Dy 


with a single 


letotrichum (three strains resulted 
post-emergence damping-off which was not con 


inv of the seed treatments. Two intestations, one 
isolate and one with a mixture of 
wo Rhizoctonia isolates and R. chiefly 
damping-off. All were in 
the first of these: 
stand significantly 


Rhizoctonia 


solani produced 


seed treatments 


pre-emergence 


effective against however, in the second, 


total 


almost all. 


emergence and were improved by 


Finally, in the noninfested soil 
damping-off occurred) stand only was 


(where consider- 


able post 





mergzence 
improved by most of the seed treatments. 


rgest that 


significantly 
These 
explain inconsistent field results. 

Tall 
Homer D., 
blotch 


results su similar variations may partly 


WELLS, 
An epiphytotic of net 
dictyoides 


carry net blotch fungus 
Lewis ALLISON 


Helminthosporium 


fescue seed can 
AND J. 


caused by produced 


severe leaf blighting and some lowering of seedling stands 
of tall fescue strains, Festuca arundinacea, in = nursery 
plantings at Raleigh, North Carolina. during the fall of 


1950. As nursery well isolated from other tall 
fescue plantings it was suspected that the initial inoculum 
all of the strains in 


<usceptibility to net 


this was 


had been introduced on seeds of one o1 


the test: however, no difference in 


1952 


strains. To determine 
whether or not the fungus may be seed-borne, seed lots of 
two southeastern-grown strains, Ky-31 and NC-211, and 
one western-grown strain, Oregon-Alta, were surface-ster- 
ilized in 70 per cent alcohol followed by a 3-min. dip in 
10 per cent Clorox and plated on potato-dextrose agar. 
H. dictyoides was obtained from 3 to 5 per cent of all 
viable seeds of both southeastern-grown lots but it was not 
obtained from seeds of the Oregon lot. Typical net blotch 
symptoms were produced on seedlings of all strains when 


blotch was apparent among the 


they were inoculated with a spore suspension of each of the 
above isolates of H. dictyoides under controlled conditions. 
These indicate that H. dictyoides may be 
borne on seed produced in the Southeast where the dis 
ease is omnipresent, and_ that inoculum may 
account for epiphytotic build-up on plants from new seed- 


results seed- 


seed-borne 


lings. 

Single spores and other fungus structures 
radiocarbon. WHEELER, H. E. Single 
fungus structures were effectively tagged by the use of C"- 
labeled sucrose as the sole carbon source in the culture 
medium. The growth characteristics of four 
fungi, cultured on media having specific 
5, 10, 20, and 30 microcuries per ml. remained unchanged 
except for retardation of the growth of one species at ac 
above 10 microcuries per ml. Fungi 
media for 5 days (the period normally used 
lethal effects, but 
periods ot 


tagged with 


spores and other 


species ot 


activities of 2.5, 


tivities grown on 
radioactive 
for tagging ) 


such effects were 


exhibited no mutagenic or 
produced after much 
growth. Tagged single spores and b 
thoroughly washed and transferred to nonradioactive media 
and killed and autographed after growth rang 
ing from a few minutes to 48 hr. 
the energy of the beta emission of C', the 


longer 
ts of mycelium were 


periods ol 
Calculations based upon 
range of these 
emulsions, and measurements of 
the autoradiographic images produced indicated that no 
diffusion of ¢ into the surrounding m: occurred 
during the growth of tagged fungi on nonradioactive media. 
These results enhance the possibility of detecting extra- 
the production of toxins in 


parti les in photographi 


lium 


cellular enzyme activity and 
infection studies with tagged plant pathogens. 

Ringspot of winter squash caused by the tomato ringspot 
Wintkinson, R. E. Hubbard and Delicious type 
(Cucurbita maxima) are sometimes affected 
which produces ringspots on the fruit. The 


virus. 
squash with 
a VITus disease 
s extend various depths into the flesh and 
spheres delimited 

During 
fruit as the 


concentric ring 
are actually concentric hemispheres ot 
by water-soaked or corky boundaries. 
checks or eracks develop in the rind of the 
ringspots or spheres near the surface collapse and dry out. 
Such fruits soon rot because of the entry of Fusarium sp. 
(Annulus 


storage 


fungi. The tomato ringspot virus 


isolated readily from fruits with ringspots. 


and other 
zonatus) can be 
These symptoms have been reproduced in the field by inocu- 
lating young Hubbard squash vines with the virus. The 
tomato ringspot virus apparently is much more widely dis 
tributed in nature than has been 
The virus also was isolated from naturally infected plants 
{/thaea rosea, Oenothera sp... Nicotiana 


recognized previously. 


of Arctium lappa, 


alata, Solanum carolinense, Pastinaca sativa. and Pisum 
sativum. All virus isolates were identified by reciprocal 
cross-protection tests with a known strain of the tomato 


Protection was not obtained in comparable 


ringspot virus. 
virus (Annulus 


tests 
tabaci). 


with a strain of tobacco ringspot 

Parsnip canker is caused by Itersonilia sp. WILKINSON, 
R. E. Parsnip canker, a usually dry chocolate-brown rot, 
frequently develops near the shoulder or crown of parsnip 
roots late in’ the Although the 
disease has received more attention in England than in the 
United States. growers in New York and neighboring States 
consider it the main problem in parsnip production. A 
species of Itersonilia Derx has been shown to cause parsnip 
canker. The pathogen, presumably a lower basidiomycete. 
is sometimes difficult to isolate from cankers by the usual 
method of plantings. It can be isolated readily, 


season and in storage. 


tissue 
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however, by spore shootings from infected tissue suspended 
above agar. The fungus also causes a leafspot, which 
apparently is the source of inoculum for the root rot or 
canker phase of the disease. Typical symptoms of the 
canker and leafspot phases were produced by inoculation of 
roots and leaves with pure cultures, and the pathogen was 
reisolated from the lesions produced. In 1950, a cool damp 
season, the leafspot was so severe in low areas of many 
fields that the plants were defoliated by mid-September. 
The leafspot also was prevalent on wild parsnips. 
Comparative effectiveness in control of early blight on 
potato and tomato of differently formulated dithiocarba- 
mates. Witson, J. D. Zine dimethyl dithiocarbamate 
(ziram), commonly used as a wettable powder, was found 
to give more effective control of early blight on potato 
and tomato when prepared from a slurry, and also when 
formed in the spray tank. Modifications of ziram in the 
form of zine dimethyl dithiocarbamate cyclohexylamine 
(Zac) and as a half-and-half mixture of ziram and zine 
mercaptobenzothiazole (Vancide 5] plus ZnSO,) were also 
more effective when prepared in the spray tank than when 
used as the reaction products in the form of wettable 
powders. Likewise, tank-mix zineb usually has given slight- 
ly better results than zineb used as a wettable powder in 
the control of early’ blight. However, manganese ethylene 
bis dithiocarbamate better results when used as a 
wettable powder (prepared by the manufacturer) than 
as a spray tank mixture. Chemical opinion seems to be 
that conditions cannot be carefully enough controlled under 
casual field operations to insure a uniform product which 
will always be of maximum effectiveness in disease control. 


gave 


Evaluation of resistance in tomato to Pseudomonas solan- 
acearum by artificial inoculation methods. Winsteap, N. N. 
When resistant plants were inoculated by pouring a bac- 
terial suspension over severed roots, disease resistance in- 
creased as the age of plants increased. In the susceptible 
Marglobe variety there was no decrease in disease incidence 
with increase in age, provided the plants were succulent 
when inoculated. The resistant tomato lines tested showed 
a greater degree of resistance in the than in the 
stems. In susceptible varieties either root or stem inocu- 
lations induced a high disease incidence. A high incidence 
of wilt occurred when as many as 450 susceptible young 
plants grown in rows in a flat 14 by 21 by 4 in. were 

pouring a bacterial suspension over the 
Disease incidence in susceptible plants was 
following inoculation with dilutions up to 
standard bacterial suspension. For 

incidence inoculum 
were 


roots 


inoculated by 
severed roots, 
equally high 
1:128 of an original 
resistant lines decreased as 
concentration was decreased. The causal bacteria 
isolated from most plants of resistant lines which had no 


disease 


external symptoms of the disease. 

Fungicides, timing of sprays, and methods of application 
for raspberry anthracnose control. Winter, H. F. An ex- 
periment was conducted in 1951 to determine the effective- 
ness of various fungicides as “in foliage” sprays for rasp- 
berry anthracnose control. The fungicides used and dos- 
ages, in lb. per 100. gal., follows: ferbam, 2; 
manganese ethylene bis dithiocarbamate (70 per cent), 2; 
Orthocide 406, 2: Crag 341, 3 pt.: ferbam, 1, plus Phygon, 
lo. These materials were applied at prebloom and _post- 
bloom on New Logan plants which had received the stan- 
dard delayed dormant spray of 8 gal. of liquid lime-sulfur 
per 100 gal. of spray. The results, given as average number 
of lesions per cane on Julv 20. ferbam, 
1.6; manganese ethylene bis dithiocarbamate, 2.9; Ortho- 
cide 406, 2.1: Crag 341, 11.5; ferbam plus Phygon, 2.5. 
Control, delayed dormant only, 25; no delayed dormant or 
In the timing experiment the follow- 
ing results were obtained (lesions per cane): delayed dor- 
mant only (L.L.S. 8 gal.), 25; delayed dormant plus pre- 
(ferbam 2 lb.), 8: delayed dormant plus prebloom 
and postbloom (ferbam 2 lb.), 1.6: prebloom and _post- 
(ferbam 2 lb.) with no delayed dormant spray, 13. 
In a second experiment all of the above named fungicides 
with an orchard con 


were as 


were as follows: 


in foliage sprays, 78. 


bloom 


bloom 


were applied as 5X concentrations 
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centrate sprayer ts ol mon bean mosaic, New York 15 mosaic, and yellow bean 
tained were I { ned mosaic part ally protect agains! this new variant 
with dilute py ro 
f 4] Evaluation of soil fungicides for control of} Phytophthora 
any of the spr 
hans nnamomi. ZENTMYER, Georce A. The need for an 
Productior ( ¥ : ; . . 
1 effective nonphytotoxic soil fungicide is obvious. A rapid 
ifs possible sig \\ i ) . , 
| | iporatory screening test Was «eve loped that vIVeS cood 
ERICK naote ned a i t i 1 1 
boli , correlation with results in greenhouse and field. Chemicals 
roll roduct : 4 pre I cu I! ' , 
I | | ire applied to soil in shell vials, with soil type, moisture, 
iitrates ne if I oul : . Ipo , 
C temperature, and inoculum) standardized. Minimum re- 
POSITIVE tests A T | ric i 
| | quirements: penetration of | in. of soil in concentration 
reagents, and uy] pay y " " 1 ‘“ " 
| | sufficient to kill the test fungus when the chemical was 
chromatoerapnny TF t in ‘ s < 
1] ' applied as surlace drench at a dilution of 1] 00, Phree 
enti sampte ot ! 0 | oaduce . 
I | | of 40 fungicides passed the screening test: Dithane D-14 
ry « BCaCs esis - 1 | 1 - ° 
; ind Parzate liquid (nabam), Vancide 51, and Dowicide G. 
number of individu te t ophane aa 
-. ol All other commercial fungicides tested were ineflective. 
is the precursor ot ‘ . 1 ; 
neluding the organic mercurials, insoluble dithiocarba 


conversion ot tryvptor | | ; 
. nates, quinones, hydroxy-quinolines, soluble quaternary am 
with certainty, b Irvpt eX 1 : po 
uA mnium compounds, oppel sulfate. Ortho le 106, Crag 


s rte termediate i ! | . . . > 
it seg ‘ 658, Karathane, and Dowicides A, B, and C. Dithane D-] 





dicating th ths ; “cna was the most effective soil fungicide tested, killing the test 
wesc aor pry i ; i I rit fungus (Phytophthora cinnamom root pathogen ot many 
Treatments te Dre we Yo \\ ;, ‘ Woo ly hosts) at a dilution of 1:2500 (1:13,150 active). 
r © Pee ‘ : : D-14 drenches (1:500) reduced the population of Phytoph- 
a ake ‘ ‘ > \ . citi thora w th no myury lo Ivor ido sere llings in the vreen 
es ri fen oe “ ons =a Naa ; ( in house: 1:250 eliminated the fungus but was slightly phvto 
z he ncaa ites ; “Sart OX Monthly and bimonthly irrigations of avocado trees 
aes gph) rag sins ¥ the field with Dithane D-14 during the past two seasons 
: | eres c ; r) ee markedly reduced the population | Phyto} thora ton 
_—" rhe > caer ; creased in the intervals between treatments but remained 
<% propererar) — DH 1-5 € 4 consistently lower than that of controls. 
In controlling the ) - i/ l b 
tis, and {/ternaria I ip ral {1 substance stimulating sexual reproductior ! Phytoph 


( 
fruit. Actidion s of nti thora cinnamomi. ZENTMYER, GEORGI \ \ chemica 





preservir appeara - pt present in feeder roots of Mexican avocado stimulates the 
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ABSTRACTS OF PAPERS SCHEDULED FOR THE JOINT 
\MERICA AND THE AMERICAN 


Ayers, G. W. Potato 
varieties differ widely in their susceptibility to Verticillium 
wilt. The seed potato inspection service in Prince Edward 
Island has rejected, for wilt, large acreages of Irish Cobbler 
and Sebago during the years that these varieties have been 
under inspection. Wilt is not common in Green Mountain 
and Katahdin and rarely have plantings of these varieties 
been rejected for this disease. The variety 
resistance to 


Verticillium wilt of potatoes. 


Houma pos- 
Verticillium wilt than any 
\ high degree 
of immunity has been recorded in a scab-resistant seedling. 
Field experiments have demonstrated that in resistant varie- 


sesses greater 


varieties now grown on a commercial scale. 


ties the organism does not readily become established as 
internal mycelium in tubers from plants grown in Verticil- 
lium-infested soil. Seed treatment with organic mercuries 
is an effective means of reducing field wilt through the 
elimination of all surface-borne inoculum. It is apparent 
that certain climatological or soil factors affect the occur- 
rence of wilt. The disease has never become important 
in Kings County, Prince Edward Island. Seed of the Sebago 
variety when planted in the Southern United States has 
failed to develop wilt symptoms. 

Cooper, D. 
STOKES, AND FE, 
A mycorrhizalike mycelium is regularly 
associated with certain tissues of the potato tuber. An ex- 
amination of 49 varieties and strains obtained from various 
regions in Wisconsin and of varieties from 
eight other potato-producing States has revealed the pres 
ence of the fungus in the tuber in each instance. The 
fungus was likewise found to be present in the tubers of six 
tuber-bearing species of Solanum other than S. tuberosum. 
The fungus penetrates the apex of the 


Vycorrhizalike mycelium in potato tubers. 
C., G. H. Rreman, R. W. Houcas, G. W. 


CC. GASIORKIEWICZ. 


commer ial 


stolon, passes through 
the cortical layers of cells, and becomes associated with 
the phloem parenchyma. Shortly thereafter tuberization 
is initiated. The nonseptate mycelium is both inter- and 
intra-ceilular. An occasional host cell becomes filled with 
a coiled mycelium. Preliminary tests wherein plants were 
grown from true seed on a sterile substrate indicate that 
these mycorrhiza associations in the potato may be the 
cause of tuberization, since numerous stolons were produced 
without tuber formation. 

Internal browning of potatoes as affected by date of 
Eviison, J. Howarp 

Factors influencing tuber discoloration following vine 
killing. HoyrmMan, Wm. G. killers were 
first used extensively in North Dakota in 1946, a year in 
which the During the 1946 
vascular discoloration of the tubers 


planting and storage. 
Chemical vine 
rainfall was below normal. 
harvest, considerable 
was observed in some fields where vines had been killed. 
During the ensuing 5 years, Triumph potatoes were grown 
under conditions that provided different amounts of avail 
able soil moisture: 1) with natural rainfall, 2) with natural 
rainfall and irrigation, and 3) with natural rainfall but 
higher than the 
Beginning in the forepart of August, the 
vines were destroyed at 10- to 14-day intervals by spraying 


with the potatoes on elevated rows 2-4 ft. 


surrounding soil. 


with a chemical or cutting at the soil level During this 


)-veal discoloration 
Re eardle ss of 
how grown, more discoloration tended to appear in tubers 
harvested from vines killed the forepart of August. The 
soil temperature in the region of tuber formation was ap 


period, there was significantly more 
in tubers harvested from the elevated rows. 


proximately the same under all conditions and was not 
considered to be a factor influencing discoloration. 
Internal browning of Netted Gem potatoes 
Kenprick, James B.. Sr. 
the Klamath Basin area of California frequently show two 
types oft 


in California. 
Netted Gem potatoes grown in 
necrosis and 


internal browning. net stem-end 


browning. Net necrosis is definitely associated with current- 


season leaf-roll virus infection. Stem-end browning is not 
caused by anv known virus infection but is definitely as 
sociated with length of growing season and soil type. The 
discoloration is darker brown than that of net necrosis, with 
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a diffuse yellowing of the adjacent parenchyma. Stem- 
end browning rarely extends more than 1 in. deep. In 
1947 and in 1950 the growing season extended well beyond 
the normal for this area because of the lateness of killing 
frosts, and in both years internal browning was severe. 
Net necrosis in 1947 was correlated with a high incidence 
of current-season leaf-roll infection, and stem-end brown- 
ing occurred mainly in potatoes produced in muck soil. 
In 1950 internal browning was primarily of the stem-end 
type, penetrated deeper than in 1947, and was confined to 
potatoes grown on muck soil. Potatoes grown both years 
in sandy soil in the same area, and in some cases from the 
same seed lot, showed only slight to no stem-end browning. 

Studies of dry fungicides on cut potato seed pieces. LANE, 
Greorce H. Cut potato seed pieces treated with several 
organic and inorganic fungicides were planted in soil in- 
fested with Fusaria in the greenhouse. Thiram and zineb 
at low concentrations showed no detectable deleterious effect 
on the seed and were outstanding in reducing fungal at- 
tack. Field tests of these materials have been completed 
it two widely separated localities in Colorado in 1950 and 
1951. Under adverse conditions of (a) storage of cut seed 
and (b) soil temperature and moisture at planting, each 
of these materials has reduced rot, improved stands, and 
increased yields significantly when compared to untreated 
No significant differences were observed in the 
effectiveness of the two fungicides. 


cut seed. 


Vutations of potato virus X induced by nitrogen mustard. 
Larson, R. H., M. A. STAHMANN, J. C. WALKER, AND R. 
W. Cotpurn. A culture of the spot strain of potato virus 
X which has shown no apparent spontaneous mutation dur- 
ing numerous successive local lesion serial transfers over 
a number of years was used. Plants of Nicotiana rustica 
L. were exposed to vapor of methyl-bis (8-chloroethyl) 
amine in vivo shortly after inoculation. Exposure was 
made by introducing vapors of nitrogen mustard into a 
class chamber containing the inoculated N. rustica plants 
until the vapor concentration was about 0.25 mgm. of the 
amine per liter. This exposure was repeated four times 
at 24-hr. intervals at about 20° C. The needle technique 
was used in transfers from chlorotic lesions as they ap- 
peared on inoculated leaves 5—7 days after treatment. Sub- 
sequent subtransfers to N. rustica of isolates originating 
from single lesions resulted in very marked differences in 
symptoms. The mutants were classified into four types. 
These types were transferred repeatedly to N. rustica with- 
out reversion to the original spot strain of virus X. The 
protective action of X mottle (X™ strain) on Datura stra- 
monium L. was similar against the four mutant types and 
the spot strain. Exposure of the virus in vitro to a solu- 
tion of the nitrogen mustard failed to produce mutants. 

Inoculation of potatoes with ring rot tissue from different 
Locspon, CuHartes E. When six varieties of 
potatoes were inoculated with ring rot tissue from tubers 
of each of the same six varieties, the average percentages 
of infection with all sources of inoculum were as follows: 
Triumph 49, Cobbler 46, Green Mountain 29, Red Warba 
26, Sebago 24, and Teton 12. The average percentages of 
infection on all varieties with inoculum from Cobbler was 
35, from Triumph 35, from Teton 34, from Sebago 32, from 
Green Mountain 25, and from Red Warba 23. Eight tenths 
2 gal. water was used as 


Sources, 


of a gram of diseased tissue in 
inoculum as well as 1/3, 1/9, and 1/27 of the basic con- 
centration. There was no significant reduction in the per- 
centage infection resulting from the lower concentrations. 
Thus there are real differences in the virulence of the ring 
rot bacteria from different potato varieties which had been 
inoculated the previous year with the same mixture of 
bacteria. However, the most resistant varieties do not 
always vield the most virulent inoculum. There was a 
tendency for inoculum from some sources to reverse their 
virulence on different varieties, but these interactions were 
not statistically significant. 
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plants result in tl Ol ne rulent races of 
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Spergon were injurious, however. The fungicides included 
in the 1951 field trials were given a severe test. The cut 
seed pieces were inoculated before treatment by dipping 
them in a slurry of rotted potatoes and water. Under 
these severe conditions Parzate, Zerlate, and Vancide 51 
were ineflective in improving stands. Semesan Bel, Phygon, 
Ortho 406, and Manganese ethylene bis-dithiocarbamate 
treatments produced almost pertect stands, as compared 
to 82 per cent for the ino ulated but untreated seed pieces, 

Persistence of scab resistance in potato varieties. Rut MAN, 
G. H., R. W. Hovucas, ano G. Stokes. Hindenburg and 
lrish Cobbler seed pieces infected with common scab of 
potatoes, caused by Streptomyces scabies (Thaxt.) Waks- 
man & Henrici, were planted in isolated field plots for five 
consecutive vears. Increased amounts of scab infection 
developed on the tubers of the susceptible variety Irish 
Cobbler, whereas only trace amounts were produced on 
the tubers of the more or less resistant variety Hindenburg. 
Disease development was more severe in amount and type 
on Irish Cobbler following repeated plantings of the same 
variety than when it was grown following like plantings 
f the resistant variety. These results suggest that dif- 
ferent physiologic races of the pathogen parasitize resistant 
ind susceptible potato varieties in the fie ld. No differences 
were observed in the incidence of scab on the resistant 
variety following plantings of either resistant or susceptible 
potatoes. Experimental evidence has been secured indicat- 
ng that scab resistance in potatoes in the field tends to 
remain constant over several years. 

Immunological and histological relationship between 
strains of the potato leaf-roll virus. Wrsp, R. E.. ano R. H. 
LARSON. Four leaf-roll strains were found to immunize the 
host, Physalis floridana Rydb.. against one another after 
the onset of mac roscopic symptoms. All atte mpts to recover 
he chalienge strain of the virus failed after a 7-, 14-, o1 
21-day incubation period in the host. In all cases only the 
immunizing strain was recovered from the inoculated host. 
Histological examination of stems of P. floridana infected 
ith each of the four strains of the leaf-roll virus showed 
i high degree of correlation between the extent of phloem 


necrosis and severity of external symptoms. The mild 
strain, No l. caused slight phioe m necrosis only in isolated 
nner phloem groups with very few cells of a group affected. 
Cambial a itv was slightly retarded in comparison to the 
co rol Strain 2 caused ~Orne wl if more phloem necrosis 


ind less cambial activity than strain lI. Severe external 
ind internal phloem necrosis and severe disorientation of 
he stem tissues with greatly reduced and irregular cambial 

tivity resulted from infection with strain 3. With the 
-evere strain No 1. almost complet destruction of the 





external and internal primary phloem = greatly reduced 
imbial activity. and = internal vl ition of the stem 
tissues resulted in death of th plants 
Control of potato seed-piece eca by seed-piece treat- 


ment. Younc, Roy A., ano J. A. Mitsratu. During the 
past 3 years trials have been conducted to determine the 
effectiveness of fungicidal treatments of cut potato seed- 
pier n preventing seed-piece decay caused by Fusarium 
ind Pyth im spp. Observations have heen made on seed 
piece decay, disease incidence, stand, and yield.  Treat- 
ment with Semesan Bel, Phygon, and ziram resulted in 
reduced seed piece decay, a reduction in the incidence of 
blackleg and rhizoctonia, and increased stand and_ yield. 
Of particular interest were the results obtained using a 
tuber unit potato planter adapted for treatment of cut 
potato seed-pieces. The feature of cutting, treating, and 


planting in one operation facilitates the use of mercurial 
fungicides which frequently are injurious if seed-pieces are 
not planted shortly after treatment. In 1951, treatments 

th Phygon, Semesan Bel, and ziram resulted in’ stand 
increases up to 26 per cent and yield increases of up to 
900 Ib. per acre. There was also a marked reduction in 
ie incidence of blackleg and rhizoctonia in some_ plots 
In a trial on peat soil, seed lots treated with Semesan Bel 


iveraged 34, Phvgon 127, ziram 159, water 247, and un 


treated 196 diseased plants in 4800. 
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TRANSMISSION OF ALFALFA WITCH'S BROOM TO NONLEGUMINOUS 
PLANTS BY DODDER. AND CURE IN PERIWINKLE BY HEAT! 


L. O. Kunkel 


In a recent paper Klostermeyer and Menzies (5) 
report transmission of alfalfa witch’s broom to 15 spe- 
cies in seven genera of leguminous plants by the leaf- 
dubius (Van 
Only one species. the potato, outside of the 


hopper Scaphytopius (Cloanthanus) 
Duzee ). 
Leguminosae was tested. Potato plants exposed to in- 
fective leafhoppers for a period of 13 days did not take 
the disease. Whether this failure to transmit was due 
to immunity in the potato or to some other cause was 
not shown. 

In work on alfalfa witch’s broom. obtained from Dr. 
J. D. Menzies through the kindness of Dr. L. M. Black 
in 1942. the writer transmitted the virus causing this 
disease to four nonleguminous species including the 
The chief object of the 
work was to determine whether the alfalfa disease in 


potato and the periwinkle. 


periwinkles could be cured by heat. and to compare 
symptoms caused by this disease with those caused by 
the potato witch’s broom in mutual suscepts.2 The 
work also included experiments made in unsuccessful 
attempts to transmit alfalfa witch’s-broom virus to al- 
falfa and parsley plants by dodder and to carrot and 
Vacrosteles di- 
This paper records the results obtained. 
MATERIALS AND METHODS, 


aster plants by the aster leafhopper 
visus Uhler. 
Virus-free dodder, grown 
from seeds of Cuscuta campestris Yuncker and cul- 
tured routinely on healthy sugar-beet plants. was em- 
ployed in all dodder-transmission experiments. The 
leafhoppers used were taken from a stock that had 
been maintained on healthy rye plants in insect cages 
vears. Ail 
from cuttings 


for many eriwinkle plants were grown 
Potato 
plants were grown from tubers of the variety Jersey 
Red Skin. 


were grown from seeds purchased from commercial 


belonging to a single clone. 


Alfalfa. carrot. tomato, and parsley plants 
seed houses. The carrots were of the variety Tender- 


Best. 
All plants except the potatoes were helieved to be 


sweet. and the tomatoes of the variety Bonny 


virus-free when taken for use in experiments. The 
potatoes were infected by a mild strain of the X-virus 
of potato. Plants were grown in rich garden soil in 
porous clay pots. kept in greenhouses. The methods 
employed in dodder and in insect-transmission experi- 
ments and in heat-treatment experiments were similar 
to those described in previous publications (1. 2. 3. 
1). All grafts were of the cleft type. 

DopDER TRANSMISSION EXPERIMENTS.—One of several 
experiments in which alfalfa witch’s broom was trans- 
mitted to’carrot plants by dodder will be described in 
detail. 


broom alfalfa plant for about 6 months was allowed to 


Dodder that had been growing on a witch’s- 


! Accepted for publication July 28, 1951. 

~The virus causing potato witch's broom was originally 
obtained from Dr. Donald Folsom of the Maine Agricul- 
tural Experiment Station in 1940. 


parasitize each of 18 healthy young carrot plants for 
30 days. Dodder that had been growing on a healthy 
alfalfa plant for the same length of time was allowed 
to parasitize 18 other healthy young carrot plants for 
the same number of days. All dodder was then re- 
moved and destroyed. Thirty-eight days after this was 
done, two of the carrot plants exposed to virus-bearing 
dodder showed early symptoms of witch’s broom. Dur- 
ing the next 105 days, at the end of which time the 
experiment was terminated, 10 more of the carrots ex- 
posed to virus-carrying dodder became diseased. The 
other six plants and the 18 control plants were still 
healthy in appearance. In other similar experiments 
with carrots, witch’s broom was transmitted to three 
of ten plants, to two of two plants, to four of six 
plants. and to 16 of 16 plants exposed to virus-carry- 
ing dodder for 30 days or less. Equal numbers of 
control plants exposed to virus-free dodder remained 
healthy. In these experiments plants were held under 
observation for about 3 months after the dodder was 
removed. The shortest period between the time virus- 
carrying dodder was placed on carrot plants and the 
first appearance of symptoms was 43 days. 

In still other similar experiments with periwinkle 
plants. alfalfa witch’s-broom virus was transmitted to 
two of two and to five of six plants exposed to virus- 
carrying dodder for about one month. Equal numbers 
of control plants exposed to virus-free dodder for the 
same length of time remained healthy in appearance. 
The first symptoms of witch’s broom appeared in 
one of the plants of Vinca rosea 97 days after it was 
first exposed; all of the other periwinkle plants re- 
quired a somewhat longer incubation period. 

In three further similar experiments, in which to- 
mato plants were exposed to witch’s-broom virus by 
means of dodder. the disease was taken to one of five 
plants. to four of five plants. and to one of six plants 
used in the experiments. Early symptoms appeared 
in these plants within about 3 months after they were 
first exposed. Equal numbers of control plants. ex- 
posed to virus-free dodder. remained healthy. All 
plants were held under observation for 5 months after 
they were first exposed. 

{ number of similar dodder-transmission experi- 
ments with alfalfa plants were carried out over a pe- 
riod of 34 months beginning soon after diseased plants 
were first received on June 2, 1942. In the earliest 
experiment, virus-free dodder was allowed to grow on 
a diseased alfalfa plant for 32 days. Branches of 
dodder that had developed on this plant were removed 
and placed on six healthy young alfalfa plants. At the 
same time. virus-free dodder that had developed on a 
healthy alfalfa plant was placed on six other healthy 
young alfalfa plants. After the dodder had parasitized 
the plants for about 6 months. it was removed and de- 














28 PHYTOPATHOLOGY Vol. 42 


] 


stroyed. These dodde1 iree | nts were kept under 


observation for 233 days. Not 


showed symptoms of 
disease during this time 

When it became evident that it would not be easy to 
transmit alfalfa witch’s-broom virus from alfalfa to 
alfalfa by means of dodder, larger experiments were 
made. One of these will be described in detail. Dod- 
der that had been growing on a diseased alfalfa plant 
for 6 months was placed on each of 40 very young, 
healthy alfalfa seedlings. At the same time. virus-free 
dodder that had been growing on a healthy alfalfa 
plant for more than 6 months was placed on eight 
other very young. healthy alfalfa seedlings. The dod- 
der remained on the plants for 151 days before it was 
removed and destroyed. During this period it was 
pruned back from time to time to prevent its killing 
the plants. Nevertheless. two of the 40 plants on which 
virus-bearing dodder was growing died, probably be- 
cause they were damaged too severely by the parasite. 
The other 38 plants exposed to virus-bearing dodde1 
and the eight control plants exposed to virus-free dod- 
der were kept under observation for more than one 
year after the dodder was removed. At no time did 
any of them show symptoms of disease. In spite of 
persistent efforts made during a period of almost three 
years. all attempts to transmit alfalfa witch’s-broom 





Fic. 1. A carrot plant to which alfalfa witch’s-broom 
virus was transmitted by dodder, showing an abundant pro- 
duction of flowers. (Photograph by J. A. Carlile.) 


virus from diseased plants of alfalfa, carrot, and Vinca 
rosea to alfalfa by dodder failed. 

In a single experiment an effort was made to trans- 
mit alfalfa witch’s-broom virus from alfalfa to parsley 
plants. Dodder that had been growing on a diseased 
alfalfa plant for more than ¢ 
each of 12 healthy young parsley plants. At the same 
time, virus-free dodder that had been growing for 
more than a month on a healthy alfalfa plant was 
placed on each of four healthy young parsley plants. 
After the dodder had parasitized the plants for 2 


month was placed on 


months it was removed and destroyed. The plants 
were kept under observation for a litthe more than 5 
months following this operation. All of the plants grew 
well and became large. None showed disease. 

TESTS OF THE ABILITY OF THE ASTER LEAFHOPPER 
MACROSTELES DIVISUS TO TRANSMIT ALFALFA WITCH’S- 
BROOM ViIRUS.—It was not expected that the aster leaf- 
hopper would transmit alfalfa witch’s-broom virus but, 
since the virus readily infects carrots, on which the 
aster leafhopper thrives and to which it transmits aster 
yellows, the possibility that it might transmit this virus 
was tested. A colony of aster leafhoppers that had fed 
on a witch’s-broom carrot plant for 2 weeks was al- 
lowed to feed for from 1 to 3 days on each plant in a 
succession of 16 aster and 17 carrot plants placed 
alternately in a series. The insects were kept on the 
test plants for a total period of 41 days. At the begin- 
ning of the test the colony consisted of 50 individuals. 
By the end of the 41-day period it had dwindled to 12. 
The plants were kept under observation for 3 months 
following their exposure. None became diseased. Three 
other similar experiments with carrot and aster plants 
gave negative results. 

TRANSMISSIONS BY GRAFTING.—Alfalfa witch’s-broom 
virus was maintained in alfalfa and tomato plants by 
means of a series of graft transmissions carried out 
over a period of 2 years. The virus was first taken to 
potato plants by means of diseased tomato scions, It 
was maintained in potato plants for 3 years by a series 
of grafts in which potato scions were used. The virus 
was taken to many periwinkle plants by grafting. It 
has been maintained in this species by semiannual 
graft transmissions during the past 9 years. It is still 
being maintained in this way. as is also the potato 
witch’s-broom virus. 

SYMPTOMS ON NONLEGUMINOUS PLANTS.—On carrots 
the alfalfa witch’s-broom virus produced symptoms 
similar to but somewhat less severe than those of aster 
yellows. It caused lengthening and distortion of leaf 
petioles and a general chlorosis. Also. it stimulated 
the development of secondary shoots. It did not de- 
press flowering to the same extent as does aster yel- 
lows. Figure 1 shows a carrot plant that had been 
diseased for several months. Most of the secondary 
shoots bore normal-appearing flowers. 

In tomato the disease caused mild chlorosis and 
some stimulation of secondary shoots. It was not ob- 
served to cause malformations or virescence in flowers. 
Plants that had been diseased for some time continued 
to bear normal yellow flowers and undersized but oth- 


erwise normal-appearing fruits. 
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Alfalfa witch’s broom in potato caused stunting, a 
mild type of chlorosis, and considerable but not ex- 
cessive stimulation of secondary shoots. The degree 
of chlorosis produced is illustrated in figure 2 where a 
leaf from a healthy and one from a diseased plant are 
Alfalfa witch’s broom in potato caused the 
production of a rather coarse witch’s-broom type of 
growth (Fig. 3), in contrast to the thin wiry type 
of growth characteristic of the witch’s broom of potato 
from Maine (Fig. 4). It also differed from the po- 
tato witch’s-broom disease of the West described by 
Young and Morris (8). Alfalfa witch’s-broom virus 
moved readily in potato plants and greatly reduced the 


shown. 


sizes and numbers of tubers. 

The first symptom of alfalfa witch’s broom in large 
periwinkle plants was a gradual fading of the pink 
color of flowers. Somewhat later the flowers were al- 
most white and were considerably reduced in. size. 
Instead of falling off as do corollas of normal flowers. 
the ( orollas ot diseased flowers dried out and remained 
attached. Frequently a bud developed in the base of 
the style. This produced either another abnormal 
flower or a vegetative shoot. As the disease progressed. 
some of the corollas became green and did not dry out 
and die. Finally, no more flowers were produced. The 
foliage was very chlorotic and many thin secondary 
shoots developed to cause a_witch’s-broom type of 
growth, such as is shown in figure 5. 

CURE OF ALFALFA WITCH’S BROOM IN PERIWINKLE BY 
HEAT. —- Diseased periwinkle plants were given heat 





Fic. 2. Leaves from potato plants of the variety Jersey 
Red Skin; the leaf at the left was from a healthy plant, 
that at the right from a diseased plant that showed the 
typical chlorosis caused by alfalfa witch’s broom, (Photo 
graph by J. A. Carlile.) 
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Fic. 3. A plant of the potato variety Jersey Red Skin, 
showing the witch’s-broom type of growth caused by alfalfa 
witch’s-broom virus. (Photograph by J. A. Carlile.) 


treatments at 30°, 32.5°, 35°, 40°, and 42° C. for dif- 
ferent periods of time. Seven plants were treated for 
periods varying by 5-day intervals for from 5 to 35 
days at 30° C. None were cured and none showed 
any marked beneficial effects from the treatments. Six 
plants were treated for periods varying by 5-day in- 
tervals for from 5 to 30 days at 32.5° C. The plants 
held at this temperature for 25 and 30 days were 
cured. The four plants held at 32.5° C. for 20 days or 
less were not cured. Five plants were treated at 35° C. 
for periods varying by 5-day intervals for from 5 to 


25 days. The plant treated for 25 days at this tem- 





Fic. 4. A seedling potato plant affected by potato witch’s 
broom from Maine, (Photograph by J, A, Carlile.) 
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Fic. 5. Two periwv inkle 


lants of the same age that were equally affected by alfalfa witch’s broom when the plant at the 


right was given a 10-day heat treatment at 42° C. The picture was taken 31% months after treatment. The treated plant 


was cured. (Photograph by J. A. Carlile.) 

perature was cure d: that t ted for 20 days appeared 
to be cured for about 2 months but later produced dis 
eased branches from its bas Plants treated at 35° ¢ 

for 20 days or less were not cured. Four plants were 
treated at 40° C. for periods varying by 5-day inter 

vals for from 5 to 20 days he three plants held at 


this temperature for 10 nd 20 days. respectively 


were cured. The plant held at 40° C. for 5 days was 
not cured. Six plants were treated at 42° C. for pe 
riods varying by one-day intervals for from 5 to 10 
days. The plants treated at tl temperature for 5 and 
6 days were not cured: those treated for 7. 8. 9. and 
10 days, respectively I 1. Figure 5 shows two 
plants of the same age that were equally affected by 
alfalfa witch’s broom when t plant at the right was 
given a 10-day heat treatment at 42° (¢ The picture 
was taken 105 days after t treatment was ended. As 
may be seen. the treated plant was healthy and was 
producing normal blossoms while the untreated plant 
was hadly diseased. Although the plants treated at 


12° C. for 5 and 6 days not cured. they showed 
beneficial effects fro t treatments Most of the 


branches produced normal-appearing Jeaves for several 


weeks after treatment. However. diseased branches 
developed from the main stems of these plants. \fter 
a few months, all branches were diseased. 

\fter the two periwinkle plants that had been cured 
by exposure at 42° C. for 8 and 9 days. respectively, 
had been held under observation for a year and 4 
months. both were inoculated by grafting diseased 
periwinkle scions into their tops. In due course, both 
came down with the alfalfa witch’s-broom disease, 
thus proving that cured periwinkles were not immune 
from the disease. 

Discussion.—The identity of the virus transmitted 
from alfalfa to nonleguminous plants by dodder might 
be questioned since the virus could not be taken from 
nonleguminous plants to alfalfa and shown to produce 
the symptoms of alfalfa witch’s broom in the latter. 
However. the symptoms in nonleguminous hosts were 
sufficiently like those in alfalfa to minimize doubts on 
this point. Also. it seemed unlikely that two or more 
viruses could have been present in the plants received 
from Dr. Menzies since mechanically transmissible 
viruses were absent. and any present in the plants 


must have heen transmitted to them by the vector of 
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alfalfa witch’s broom. Hence, it was assumed that the 
virus transmitted from alfalfa to nonleguminous plants 
was that of alfalfa witch’s broom. 

This report of work on alfalfa witch’s broom fur- 
nishes another demonstration of the great value of 
dodder as a transmitting agent for viruses in the yel- 
lows group. Transmission of alfalfa’ witch’s-broom 
virus to potato proved that failure of the insect vector 
(5) to transmit to potato was not due to immunity in 
this plant. By taking alfalfa witch’s-broom virus to 
tomato, potato, and periwinkle plants, it was possible 
to compare the symptoms it produced in these plants 
with those caused by potato witch’s-broom virus and 
by a number of other viruses of yellows type diseases 
in the same hosts. The comparison led to the conclu- 
sion that alfalfa witch’s broom was distinct from po 
tato witch’s broom and, in fact, from all other yellows 
type diseases that have been taken to any or all of 
these hosts. The writer confirmed Menzies’ (6, 7) find- 
ing that alfalfa witch’s broom was not transmitted to 
alfalfa by the dodder species used. No explanation 
can be offered at present for this failure. Alfalfa, being 
a natural host of the virus, was apparently very sus- 
ceptible. The dodder grew well on alfalfa and there 
was no apparent reason why it did not transmit to this 
plant just as it did to carrot. tomato, and periwinkle 
plants. However, it should be pointed out that this is 
not the only instance in which dodder has shown an 
anomalous behavior in respect to transmission of vi- 
ruses. Peach rosette and peach X-disease virus are 
readily transmitted from peach to carrot, tomato, and 
periwinkle but not from peach, carrot, tomato, or peri- 
winkle to peach. the natural host of these viruses. The 
aster yellows virus is readily transmitted to red clovet 
by the dodder Cuscuta campestris, but is transmitted 
with difficulty to China aster. the preferred host of 
this virus. On the other hand. it is transmitted to 
China aster very readily by the aster leafhopper but 
rarely and with difficulty to red clover by this vector. 
If only dodder transmission experiments were made, 
it would be concluded that red clover is susceptible 
but the China aster resistant: whereas. if only insect 
transmission experiments were carried out, it would be 
concluded that the China aster is highly susceptible 


but red clover very resistant. 





Alfalfa witeh’s broom in’ periwinkles was readily 
cured by heat treatments at temperatures near 35° C. 
\t this temperature it showed a sensitivity in periwin- 
kles somewhat comparable to that shown by peach 
vellows in peach seedlings (2). but at 42° C. it was 
far more resistant than the peach yellows virus. It 
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was considerably more sensitive to heat than the po- 
tato witch’s-broom virus (4). 


SUMMARY 


Alfalfa witch’s-broom virus was transmitted from al- 
falfa to carrot, tomato, and periwinkle but not to 
alfalfa or parsley by the dodder Cuscuta campestris. 

It was transmitted from alfalfa to alfalfa, from 
tomato to tomato, from tomato to potato, from potato 
to potato, and from periwinkle to periwinkle by graft- 
ing. 

It was not transmitted from diseased to healthy car- 
rots or from diseased carrots to healthy China aster 
plants by the aster leafhopper Macrosteles divisus. 

{ comparison of symptoms in tomato, potato, and 
periwinkle plants with symptoms of potato witch’s 
broom in the same plants indicated that the two dis- 
eases were quite distinct. Symptoms in these and in 
carrot plants indicated that alfalfa witch’s broom was 
not like any of the other well known yellows type dis- 
eases, 

Alfalfa witch’s broom was not cured in periwinkles 
by treatments at 30° C. for as long as 35 days. It was 
cured by treatments at 32.5° C. and at 35° C. lasting 
25 but not by treatments lasting 20 days: by a treat- 
ment at 40° C. lasting 10 but not by a treatment last- 
ing 5 days: and by a treatment at 42° C. lasting 7 but 
not by a treatment lasting 6 days. Cured plants were 
susceptible to alfalfa witch’s-broom disease. 

THe LABoraToRIEs OF THE ROCKEFELLER INSTITUTE FOR 

ViepicaL RESEARCH 

New York, New York 
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In 1947 root rot of safl r (Carthamus tinctorius 
L.) was first observed in ern Nebraska. In 1949 
Claassen et al. (2) reported that the disease occurred 
on plants of susceptible vari: it nearly all stages 
of growth, and that it was st prevalent on irrigated 


land. In one instance 8 of all the plants in 


one field were killed by Fortunately losses 
may be diminished by tl Ist resistant varieties 
(3): however. some of the varieties vielding the high- 
est percentage of oil fron ere highly susceptible 
to the root rot. 

The causal agent of the disease has previously been 


reported by the writer | P]} vftophthora drechs- 


leri Tucker.” The fungus 1 root rot on safllowe1 
plants at all stages of growth from pre-emergence to 
near maturity. On succulent plants 2 to 3 weeks old the 
first visible symptoms were water-soaking and collapse 
of cortical tissues of the lowe The plants then 
fell over and wilted. On older plants near the blossom 
stage. black necrotic lesions encon pass¢ d the roots and 
sometimes extended 1 or 2 ii bove the ground on the 
lower part of the stems; | s sometimes turned yel- 
low. The entire plant then wilted and many plants 
died 5 to 10 davs later he cortex of diseased roots 


creenish-black. In 


ind pith also he 


ranged in color from dark 
advanced stages the vascular tissues 


came necrotic and dark-colore 


Since the disease has cause serious crop losses In 
Nebraska when susceptible ieties were used. an 
investigation of the effects f some environmental 
factors on the disease and the pathogen seemed 
desirable. Phytophthora echsleri has been ade 
quately described (8. 9 therefore. no morphological 
description of the fungus will be giver 

PATHOGENICITY ESTS solations were made fron 


saflower plants. Scottsbluff area that 


had typical symptoms of root rot. Each isolate ob 
tained was tested on safflower plants growing in 5- or 
7-in. pots: the inoculun - placed in a_ shallow 
trench in the soil adjacent the plants. after some 
lateral roots were wounded passing a knife through 
the soil about | ! I I the lants Exes pt where 

l Accepted tor p | 1Y 
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Department of Plant Pathol f the University of Ne 
braska, under whose supervisior rk was done 

3 The author wishes to expres ypreciation to Dr. C. M 


Tucker for identification 


ROT OF SAFFLOWER!' 


Erwin? 


otherwise designated. this method was used through 


out the study. Inserting a piece of mycelium into the 
lower stem was also an effective method of inoculation. 


Adding inoculum to the lower half of the soil in 5-in. 
pots caused 100 per cent pre-emergent seedling loss. 
Because of the severe pathogenicity of the fungus on 
cerminating seedlings, this method was not used fur 
ther. 

SafHower plants of the variety N-9 were grown from 
seeds which were sterilized by soaking 3 min. in a 
1:1000 solution of mercuric chloride followed by wash- 
ing in distilled water. No deleterious effects of the 
mercuric chloride on germination of the seed were 
detected. 

The inoculum used in tests to prove the pathogenic- 
ity of P. drechsleri consisted of four plate cultures, in- 
cubated 1 week on potato-dextrose agar and macerated 
in 1000 ml. of distilled water for 10 see. in a War- 
ing Blendor. 

In all of nine separate pathogenicity tests. more 
than 50 per cent of the plants were killed. A high 
incidence of disease was obtained on young and old 
plants growing in nonsterilized as well as sterilized 
soil: however, the greater percentage of root rot oc 
curred in sterilized soil. Recent tests show that infec- 
tion may occur in nonwounded roots. 

P. drechsleri was not pathogenic on stems or roots 
of tobacco, pepper, potato, or Great Northern bean 
plants. It has been reported to cause a storage rot of 
potato tubers at high temperatures (5) in Nebraska: 
however. it has not previously been reported to be 
pathogenic on growing plants of any crop other than 
satHower in Nebraska. 

EFFECT OF TEMPERATURE ON GROWTH OF THE PATHO- 
GEN.—-Since growth in culture at different temperatures 
is an important criterion in the identification of Phy- 
tophthora species (9), experiments were made to de- 
termine the cardinal temperatures for growth of the 
organism on cornmeal. malt extract. and potato-dex 
trose agars. Five to eight plates were each inoculated 
with a 4-mm. disk of mycelium from the periphery of 
a 4-day-old culture and incubated for 72 hr. The radial 
vrowth was determined by averaging two diameters of 
ach colony. 

\ profuse amount of aerial mycelium occurred on 
potato-dextrose and malt extract agars. whereas on 
ornmeal agar the mycelium was appressed. Although 
the total radial growth varied from one test to an 
other. the greatest amount in each test occurred at 30 
C. (Fig. 1). The average diameters of colonies in the 
range of 32.5 to 37.5. C. was fairly high. but close in- 
spection of the colonies revealed that the mycelium 
was much more sparse at the higher temperatures. 
Only slight growth occurred in two of five plates at 
10°C. Results of this experiment are in close agree- 


« 


ment to those of Tucker (9) and Tompkins et al. (8). 
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EFFECT OF HYDROGEN - LON CONCENTRATION ON 


GROWTH OF THE PATHOGEN.—P. drechsleri was grown 
on cornmeal agar adjusted to pH values of 4.0. 5.0. 6.0. 
7.0. and 8.0 with N/20 NaOH or N/20 HCl after ster- 
ilization. Values were determined on a Beckman pH 
meter. The inoculation method was the same as that 
used in the temperature experiment. The average di- 
ameter of each colony was determined after incubation 
at 30° C. for 72 hr. Growth occurred at all pH values; 
the greatest amount at pH 7.0, with slightly less at 6.0 
and 8.0. Radial growth at pH 4.0 and 5.0 was consid- 
erably less. the least occurring at pH 4.0. These data 
are not in agreement with those of Tompkins et al. 
(8). who reported good growth throughout a wide 
range of pH values. 

After the melted 
separated from it, the pH was again determined. The 


agar was and the mycelium was 
thanges were as follows: pH 4.0 to 4.2; 5.0 to 5.2; 6.0 
to 5.9: 7.0 to 6.2: 8.0 to 6.5. The higher pH values of 
the medium were lowered by the growth of the fungus; 
at lower pH there was little change. 


EFFECT OF SOIL TEMPERATURE ON DEVELOPMENT OF 


roT.- An 


once to determine the most favorable temperature range 


ROOT experiment was made and repeated 


for root rot on young safflower plants. Soil was steam 
sterilized for 3 hr. at 20 Ib. pressure to decrease pos- 
sible variation due to other soil organisms. In water- 
bath chambers controlled within 1° C. above or below 
the desired point (7). the soil temperature was main- 
tained at 21° C. after planting until one week prior to 
inoculation to obtain plants of uniform size; 
after, 17°. 20°. 25°, 30 were maintained, 


using one chamber for each temperature. In both ex- 


there- 
.and 35° C. 


periments the soil moisture was maintained at a point 
slightly above the moisture equivalent of the soil. The 
inoculum for the following experiments was grown for 
one week in 500 ml. of potato-dextrose liquid medium 
in 1000-ml. Erlenmeyer flasks. and the mycelium from 
one flask 1000 ml. of distilled 
water. This method largely eliminated the nutritive or 
staling effects that might be associated with a suspen- 


was then macerated in 


sion of the organism in ordinary media. 
\pproximately 10 plants per can were grown in each 
of the eight soil cans in each chamber. The plants in 
two of the eight cans were used as controls. and those 
in the remaining six cans were inoculated with 200 ml. 
of macerated mycelium. In the first experiment the 
plants were inoculated on the 23rd day after planting 


and in the second experiment on the 21st day. 


Soil temperature of 30° was slightly inhibitive for 


growth of saflower. at 35° C. growth was definitely re- 
tarded. and the most favorable range appeared to be 
17°=25° C 

Data 
symptoms of 


were compiled by removing plants showing 


root rot two days and recording 
the number diseased. In the first experiment the tem- 
favorable for root rot was 25°. and in 
(Fig. 2). Considerable 


C.: however. it was sometimes 


every 


perature most 
the second experiment, 30° C. 
root ret occurred at 35 
difficult to distinguish between heat-damaged and dis 


eased plants. A 33 per cent loss in experiment 1 and 
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Fic. 1. The effect of temperature on radial growth of 


Phytophthora drechsleri in culture after 72 hr. 
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hic. 2. The effect of soil temperature on the develop- 
ment of root rot of safflower 24 days after inoculation. 


17 per cent in experiment 2 occurred in the 20° C. 
soil. At 17° C. no root ret occurred and all roots were 
healthy and free of lesions. Braun (1) reported that 


is5° <;. unfavorable for 


root rot of 


soil temperature below was 


the development of guayule caused by 
Pr. drec hsleri. 

To determine whether 
temperatures might be due to the failure of the inocu- 
cham- 


the lack of disease at lower 


lum to survive in the soil, two cans from the 17 
ber and two cans from the 20° chamber. in which none 
of the plants had symptoms of root rot. were placed in 
a greenhouse in which the air temperature was 27° C. 
In two weeks the plants in all four cans had symptoms 
of reot rot. This indicated that the pathogen was via- 
ble, but relatively inactive, at the lower temperatures. 

EFFECT OF SOIL MOISTURE ON DEVELOPMENT OF ROOT 
ROT.—Since most of the root rot in Nebraska occurred 
on irrigated land (3), it seemed desirable to study the 
effect of high. medium, and low soil moisture on the 
percentage of plants killed or diseased. 





34 PHYTOPATHOLOGY Vol. 42 


) The temperature of 1 was controlled at 25 was made and repeated once, to compare 1) the effect 
| except during the latter | he experiment; then of two substrates on the development of root rot, and 
solar radiation caused soil t erature to rise as high 2) the percentage of root rot occurring on sterilized 
as 30° C. for short period lid not appear to be with that on nonsterilized lots 
a serious hindrance to the test. The soil used was a Each mixture was divided into a sterilized and a 
dark, silty clay-loam. thi p of which were mixed — nonsterilized lot. and approximately 50 plants in each 
with one part of sai lants were grown for lot were inoculated. Approximately 25 safflower plants 
the first two weeks 1 f which were identical were grown as checks in each lot. The substrates con- 
in weight, containing sé 6.5 per cent moisture — sisted of 1) a dark, silty clay-loam soil, and 2) sand. 
(moisture equivalent which was irrigated daily with an excess of a modified 
After the plants had emerged, a layer of coarse sand  Hoagland’s solution' and flushed with water every 
was spread over the surface e soil in each can to third dav to remove excess salts. The pH of each lot 
diminish evaporation and the cans were divided into of soil and sand and nutrient solution was approxi- 
three lots. The moistur ! nt of the medium-mois mately 6.0. 
ture soil was maintained | dding enough water to When the plants were 22 days old, they were inocu- 
keep the soil at a t slis sher than the mois lated by pouring 100 ml. of inoculum into a trench 
ture equivalent \ greate! ( it of water was added near the plants. The plants which developed root rot 
daily to those cans of soil be kept at high moisture were removed and the number recorded every two 
Each was kept at a nearly tant weight high enough days. Since a high percentage of disease usually oe- 
to maintain the soil consider bove the moisture curred on both substrates within a long incubation 
equivalent. The low-mois up was maintained by — period. the data were compiled when 90 per cent or 
adding only sufficient ts of water each day to more of the plants grown on one lot were killed by root 
keep the plants from wilt nently rot. Readings in the first experiment were made 17 
The soil moistur tl ture lot could not days. and in the second experiment 15 days. after in 
be controlled at a moist tage = than the oculation 
moisture equivalent he tering dry so to a In both soil and sand less root rot occurred in the 
point less than 1 lent would result nonsterilized lots than in the sterilized Ninety-three 
in the top layer ed to the oisture per cent of the plants in sterilized as compared to 
equivalent. whereas the ottor vould re 82 per cent in nonsterilized sand were killed by root 
main dry (6 H 1 that water the rot. Much less root rot occurred in the silty clay-loam 
plants in the low-1 vith small ounts soil than in the sand. In sterilized soil 22 per cent 
probably simulat nditions loss occurred: in nonsterilized soil 17 per cent of the 
The error intr t increase { the plants were killed. It is possible that the greater per 
STOWINEG plat ts ‘ - 7 centage of disease in sand could be due to increased 
fraction of a per t l nt - succulence of the host, since the plant erowth was 
The plants wel f i t he eh more luxuriant in nutrient solution 
diseased plants ¥ two day nd the DISCUSSION Soil temperature is an important fa 
number recorded. At tion of 1 test the tor fluencing the pathogenicity of Phytophthora 
roots of all apparent : e examined drechsleri to safflower Phe optimum t mperatures for 
and the numbe | hea ised root eacl disease deve lopme nt (25° and 30°) correlated closely 
lot was recorded (Tabl h and medium soi with the most favorable temperature for radial growth 
moisture nearly LO plants were dis 
eased. whereas ( nditions niy o/.6 posed of the following salts it ir concentra 
Ca( NO.) 4HeO. 50 mi. KNO.. 50 mil.: Na€l. 22.2 ml.: 
per cent were diseas VieSO,.7H.O. 20 mi.: KHePO,. 10 ml.: 10 mi. of a solution 
PATHOGENICITY 0 GUS ON PLANTS IN SAND consisting of 11 gm. of H;BO; and 7 gm. MnCl:.4H.0 in 
AND NUTRIENT SO I experiment { ot iter: HO, 10 1. 
tion with Phyt f f 
I 
R Number and root condition ’ 
d if apparently healthy Percentag: 
Soil 4 ifte: plants plants : 
moisture Trea itor Healthy Brown Necrotie diseased i 
is 
High Inoculat : : . — 0 
Check 0) 0) \ 0 0.0 
Medium Inoculat Y 17 ) 1] 64.4 
Check 0 0 0) 13.0" 
Low Inoculate do > i 97.6 hy 
Check ( ae) ‘) 0) 0.0 , 
* The three che { f noisture ere killed by a dieback-tvpe disease, the cause of which was not k 


determined. 2 
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of the pathogen in culture (30° C.). Soil temperature 
of 17° was unfavorable for the development of root 
rot. and in all four tests the radial growth of the 
pathogen in culture was extremely slow at 15° C. 
Braun (1) found that root rot of guayule caused by 
P. drechsleri could be controlled by limiting irriga- 
tion to times when the soil temperature was below 
18.3° C. No investigation of the feasibility of such a 


practice has been made with safflower. 


safllowe! 


March 15 


vent the seedling disease 


in 


) 


to 


western 


\pril 


Nebraska 


l. probably early enough to pre- 


usually 


Is 


in the greenhouse at high temperatures. 


Because such a high percentage of disease occurred 


Planting of 


done 


about 


phase that occurred readily 


in sand and nutrient solution in 9-10 days after inocu 


lation. it seems possible that this method might 
differentiate 


useful te 


tible varieties: 


field conditions. 
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The causal agent of a new 
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been determined to 


Soil temperatures of 25 
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resistant 
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for the development of disease 
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were ( lose ly 
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of those 


moisture 


rot symptoms: 
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Radial growth of the pathogen was greatest on corn- 
meal agar at pH 7.0, slightly less at pH 6.0 and 8.0, 
considerably less at pH 5.0, and least at pH 4.0. 

Plants were grown in soil and in sand and nutrient 
solution and inoculated. More root rot developed on 
sterilized substrate than on nonsterilized. Plants grow- 
ing in sand supplied with nutrient solution were most 
succulent and most highly susceptible to reot rot. 
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avocado trees on the Les Angeles campus of the Uni- 
versity of California provided an excellent opportunity 
to study the field development of avocado root rot. 
The present experiment was begun in January 1949 
to find out more about the progress of the disease 
following infestation of field soil with P. cinnamomi 
and under different levels of irrigation, and to study 
the spread of the fungus from a center. 

The experimental planting is on shallow soil, which 
presents problems similar to those in many avocado 
areas in southern California. The surface soil is 
medium-textured and permeable. but is underlaid at 
a depth of 10 to 24 in. by a dense clay horizon having 
a much lower water permeability. During seasons of 
high rainfall, or when excessive irrigation water is 
used, the shallow surface soil becomes more nearly 


saturated than it would if the dense clay laver were 











36 PHYTOPAT 


not present. Similar poorly drained soils are often 
found in commercial plantings but are not recom 
mended for future plantings } 

MATERIALS AND METHODS The absence of a natu- 


P) fopht!/ nnamomit. in the test 


ral infestation of 


planting was determined by culturing root and _ soil 
samples. Root samples from each tree were cultured 
by the method usually emploved in this laboratory 
for detecting the presen ft PP. cinnamomt. Pieces 
of small feeder roots. approximately 1 em. lone. were 





Fic. 1. Effect of soil nfestation with Phytophthora 
cinnamomi, and of frequent irrigation, on development of 
avocado root rot. Trees in Irequent (weekly) irrigation 
series: Upper, soil infested with P. cinnamomi, January 
1949. Lower, soil noninfested (Photographed August 


1950.) 
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washed first in water and then briefly in 70 per cent 
blotted on a and planted on 
Ten reot pieces were placed in each 


alcohol, paper towel, 
cornmeal agar. 
Petri dish of agar. P. 
from affected roots on cornmeal agar, and its presence 
8-72 hr. Soil 
samples were cultured in apples. using the method 
developed by Campbell (1) for isolating P. cinnamomi 


cinnamomi grows out rapidly 


can be recorded after culturing. 


from the soil in pine stands affected with littleleaf in 
United States. The 


in the experimental area by 


southeastern fungus was not 


found either of these 
methods. 

Twenty young trees. planted with 10-ft. spacing in 
three contoured rows averaging about 18 ft. apart on 
a hillside. were included in the All but 


were budded to Fuerte. the princi- 


experiment. 
three of the trees 
pal commercial avocado variety in California: three of 
different 
stocks were represented, namely. Topa-Topa. North- 


the trees had Ryan = scions. Three root- 


rup. and Waldin. the first two being Mexican tvpes 
and the third a West Indian variety. 

The soil around ten of the trees was infested in 
January 1949 by placing approximately ‘4% pt. of a 
wheat-oats culture of Phytophthora cinnamomi in each 
of four shallow holes (4-5 in. deep) 2-3 ft. from the 


trunk of each tree and an equal distance apart. No 
attempt was made to inoculate roots. A similar amount 
of sterile wheat-oats medium was placed around ten 
other trees. 

In this area, as in commercial avocado-producing 
regions, irrigation is necessary during the dry season. 
which often extends from April through October. Two 
irrigation schedules were maintained on the plot dur- 
ing this period. Five trees in the infested soil and 
five in the noninfested soil were included in a frequent- 
irrigation series and watered for approximately 1 hr. 
(five in infested 


once each week. The other ten trees 


and five in noninfested soil) were watered on the regu- 


lar biweekly irrigation schedule for the grove. which 
consisted of a l-hr. irrigation every 2 weeks. A port- 


able 


sprinkler delivering approximately 


low sprinkler was placed under each tree. each 


120 gal. water/hr. 


Resuits. The first symptoms of root rot appeared 
in August 1949 on one of the five trees in the group 
week. Phytophthera 


recovered in 


in infested soil irrigated once a 
cultures from 
October 


cinnamomi was readily 
the dead and dying roots of this tree. By 
1949 three of the five trees in this group had definite 
symptoms of root rot. namely. wilting of leaves. lack 
of new growth. poor color of leaves. and leaf drop 
(Table 1): the other two trees had slight indications 
of the None of the 


infested soil irrigated biweekly had top symptoms at 


disease. trees in the group in 
that time. although many of the roots on these trees 
were rotted and P. cinnamomi was recovered from all 
None of the trees in 
October 1949. nor 


was the fungus recovered from the roots of these trees. 


ten of the trees in infested soil. 
noninfested soil had symptoms in 

Early in 1950. approximately 1 year after the fun- 
gus had been added to the soil, two trees in the group 


that was irrigated biweekly had initial top symptoms 
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TABLI l. Progress of avocado root rot following soul in- 
festation with Phytophthora cinnamomi Rands around 
)-vr.old avocado trees in the field, under two levels 
of irrigation: five trees in each test 


Number of trees having: 


Soil : 
P. cinnamomt 
condition , . 
lop symptoms isolated 
and 
of root rot from roots 
frequency 
of irri Jan Oct. Jan. Aug Jan Oct. Aug. 
gation 1949 1949 1950 1950 1949 1949 1950 
Infested 
Weekly 0 } > 5 ) 5 5 
Biweekly 0 0 2 5) 0 § 5 
Noninfested 
Weekly 0 0 0 () () 0 9 
Biweekly 0 0 Q 0) (0) 0) 0 


Soil infested January, 1949, 
Fungus spread from infested ar 


of root rot. By August 1950 all ten of the trees in 
infested soil, regardless of irrigation frequency. were 
visibly diseased (Fig. 1). the five of these trees in the 
frequent-irrigation series being much more severely 
affected at this time than those in the other series. 
The trees in the frequent-irrigation series in’ non- 
infested soil showed no harmful effects from the irri- 
gation alone and made excellent growth. No differ- 
ences were noted in responses of the different root- 
stocks. 

Some measure of the progress of Phytophthora 
cinnamomi through the soil, under these conditions, 
was also obtained. In cultures made in October 1950 
the fungus was isolated for the first time from trees in 
the row above that to which the fungus was added. 
The tree rows are approximately 15 ft. apart at this 
particular location: thus the fungus had _ evidently 
moved at least 15 ft. uphill from the time of soil 
infestation in January 1949 until the sampling in 
October 1950.) This spread uphill obviously was not 
by zoospore dispersal: it was most likely by growth 
of mycelium through the moist soil and along roots. 
which extended at least 10 ft. from the trees by Octo- 
ber 1950. 

Soil-moisture conditions were followed in this ex- 
periment by means of tensiometers. In this and othe 
experiments. a decrease in the rate of water use by 
avocado. trees has been observed before typical leat 


symptoms of the disease are observable. The decrease 
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in water use is a direct reflection of a decreased ability 
of the trees to take up water, owing to destruction 
of feeder roots by Phytophthora cinnamomi. Where 
diseased trees occur in a commercial orchard and the 
irrigation system is designed to apply water uniformly 
to all the trees, the decreased rate of water use by 
the diseased trees results in excessively high  soil- 
moisture conditions near these trees. This further 
increases the rate of damage to the diseased trees 
and creates conditions favorable to the spread of P. 
cinnamomi to adjacent areas. 

The two years during which this experiment has 
heen in progress have been years of subnormal rain- 
fall for southern California; rainfall for the 1949- 
1950 season for the area in which the plot is located 
was 12.87 in.. compared with a normal rainfall of 


8 in. 
SUMMARY 


The pathogenicity of Phytophthora cinnamomi 
Rands to budded avocado trees in the field has been 
demonstrated, and information has been obtained on 
the rate of progress of avocado root ret in a field 
planting. The importance of irrigation practices is 
evident: in the infested soil the disease appeared 
sooner and caused more rapid damage on trees of a 
group given frequent (weekly) irrigations than on 
those of a group irrigated biweekly. No harmful 
effect resulted from frequent irrigation alone. 

Divisions OF PLANT PATHOLOGY AND OF IRRIGATION AND 

SOILS 

University OF CALIFORNIA Citrus EXPERIMEN1 
STATION 
RIveERSIDE, CALIFORNIA 
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Fic. 
culture, At left, a perithee ium with two necks. 


Pyenidiospores on chestnut bark measured 2.30-6.90 
{average 3.36) # long and 0.69-2.30 (average 1.57) 
yw wide: pyenidiospores in culture had the same size 
but averaged 3.77 p long and 1.60 p wide. Asco 
spores on chestnut bark measured 0.64-12.1 (average 
9.0) gw long and 2.70-5.40 (average 4.15) yp wide. 
These measurements agree closely with the averages 
reported by Shear et al. for Endothia parasitica. This 
supports the conclusion, from cultural studies. that 
the strains of the fungus found in Italy are the same 
as those found in America and Asia. 

\ culture isolated from diseased trees in’ Pavia. 
Lombardy, sent to Dr. G. F. 
Forest Pathology, U. S. Department of Agriculture. 


Beltsville. Marvland. was considered by him to be 


Gravatt. Division of 


identical with American strains. A specimen of dis 
eased trees was also sent. on which the following 
comments were received by us from Dr. Gravatt: “The 


Endothia parasitica collected in Italy, at 


Ponte Nizza. Lombardy. has heen cultured hy John 


spec lmen 


Flannagan of this Division. His cultures appear to 
he typical for the characteristics of Endothia para 
a study of cultures made from material 
from Asia and |the United States 


sificd, base d ol 


Che pvenidial 

orowth and spores appeal to be typi il No ascospores 

have heen produced.” 
PERITHECIA IN CULTURE.—Perithecia developed in 


pure culture isolated from Albavilla. Como (Lom 


hardy). and grown on. test-tube slants of beerwort 
agar kept 7-10 months at room temperature (approx. 
18-24°C.) and protected from light. These perithecia 


olobose. 150 


were black. membranaceous. typically 


830 (average 180) ul wide. with an ck 5 QO) au Wi le 


Ye piney 





Perithecia of Endothia parasitica (Murr.) P. J. & H. W. And. in 


and 380-730 (average 590) yw long; the long necks 
were cylindrical. and straight, curved, or undulated. 
Some perithecia were irregular in shape and had two 
or three necks. The perithecia were sunken into the 
medium, but the necks protruded. No ascospores 
were found in these perithecia. This is the first re- 
port of perithecia produced in culture by E. parasitica 


(Fig. 2). 


SUMMARY 


The chestnut bark disease (chestnut blight) was 
first observed in Italy in 1937, and in the intervening 
At the end of 
summer. 1950. the area of known diseased chestnut 
forests amounted to 120,722.95 hectars (about 300,000 
acres) with some additional thousand of hectars pos- 


years it has spread rapidly and far. 


sibly being infected. The disease now involves ap- 
proximately 20 per cent of the chestnut forests of 
those Provinces where it now is present, or about 15 


ver cent of the entire chestnut area in Italy. In those 


areas in which the disease has been present for some 
time. the mortality is high. and in the newer areas it 
is increasing. 

Detailed study of cultural characters of numerous 
isolates from different regions. and of shape and size 
of conidia and ascospores, prove rather conclusively 
that the strains of the fungus present in Italy are 
essentially the same as those found in America and 
(sia. 

Perithecia formed by E. parasitica in pure culture 
are reported for the first time. 
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The numerous variet f .\ tiana tabacur ire 
susceptible to the tobaces saic virus (TM\ with 
the exception ot Ambalen I I elated varieties trom 


Colombia and the synthet eties developed by the 
addition of the necrot <pottil \ factor from \ 
tiana glutinosa. Many spe s of Nicotian is |\ 
glutinosa, \V. rustica, N. gos \ epanda, and \ 
suaveolens, carry the dominant \ factor. which makes 
them practically immune to TMV. Other species. as 
V. sylvestris and \. toment eact by mottling as 
do the cultivated tobaccos 

It seems probable that | of the species of Vico- 
tiana, and perhaps some ot mbers of the Sola 
naceae. originated fro ( esto in the listant 
past. It is therefore of interest to speculate thre 
genetic make-up of this progenitor so far as its 1 
action to TMV is concerned. While we know nothing 
about the plant tron lirect observatiol enougtl Is 
known about the moder Vic < it 
more than a guess can be resp thr 
genetic make-up of the proget It rpos 
of this paper to show tl pres¢ species o 
Vicotiana with their peculiar reactions to TM\ nuld 
and probably did evolve in 1 bsence of TMY. This 
necessarily means PMY entered the picture in 
relatively recent times l gestion Is made is 


to its probable origi: 


RESISTA 


GENETICS OF 


modern species of \ f ‘ espe 


reactions to TMY. ear ertall enes by they 
may be characterized These a V, N’, n’, A, and a 
V causes necrotic spotting il] strains MIN 


a necrotte reactio I thie Enelish cuba 
rtain Am« Cal trains of TMV nda 


with most 


mottling. V’ 


, 
\’ causes 
mosaic Virus, C€Cé 
the plantago virus, but strains 


of TMV, and so plants with \V’ react by 


is found in \V. sylvestris rhaps in other sus 
ceptible species but s als d nany eties 
of tobacco. The n’ gene { - to cause necrosis with 


TMV or the p igo Virus but causes 
mottling with all strains 
V. tabacun [1 : ve but not positivels 
eles Phe { gene, 


any strain of 


ties of 


proved that NV, N’ 


found in all varieties \ except Ambalen 
and in many wild species the gene responsible for 
susceptibility or mottling of \ hen inoculated 
with TMV. An allel t A the recessive a found in 
the variety Ambalema. presumably in .\. tomentosi 
formis which has the s f resistance to TM\ 

1 Accepted for publicat \ ] 19 
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SUSCEPTIBILITY TO TOBACCO MOSAIC IN NICOTIANA 


FOBACCO MOSAIC VIRUS 


Valleau 


as Ambalema. and perhaps in other species. This 
gene, in a homozygous condition. results in’ what 


PMY. 


PROGENITOR OF NICOTIANA.—With this background 


of facts and the knowledge that mutations are almost 


appears to be true resistance to 


always in the direction of dominant to recessive. rare- 
the reverse. we may approach the genetic 
make-up of the progenitor of Nicotiana with respect to 


its reaction to TMV. The dominant \V and 4 


resent in JN. robably in 
| | 


ly if ever in 


factors 


are both glutinosa and 


many other wild species of Nicotiana. Unless we 


assume that in each of these species mutations have 


taken place that resulted in these dominant genes. 
we must assume that they were derived from some 
progenitor. We may then logically assume that the 
parent species was a plant practically immune to 
PMV because of the V factor. but potentially highly 


susceptible to TMV because of the 4 faetor. Follow- 
ing this line of reasoning it is probable that the same 
ancient plant may have been the progenitor of other 
genera of the Solanaceae. as mosaic susceptibility is 
common to many genera. and an \ factor is found in 
potatoes, in Datura. and in other related genera. If 


virus could not 
the 


other 


this view is correct. the tobacco mosaic 


have existed as a cause of disease in early torm 


of Ni host 


It must have had some 


Collana,. 


ORIGIN OF sUscepTipiniry.-If the progenitor of 
\Vicotiana was practically immune to TMV. how then 
the susceptible species developed and why are 
all of the 
SUSCE ptible to the virus? 

answered by looking into t 
wild that 


that we know something of their genetic make up with 


have 
nearly cultivated varieties of tobacco highly 
This can probably best) be 


make up ot two 


le genet 


have been studied sufficiently so 


spec les 


respect to their reactions to TMV. The first of these 
is \. glutinosa. It is well known that it carries the 
\ factor for practical immunity to TMV. and _ that 
this factor when superimposed on the 444-4 factors 
for susceptibility to tobacco mosaic results in’ prae- 
tically immune varieties of \. tabacum. MeKinney 
ind Clayton (4) have shown that inoculated plants 


of \. elutinosa develop ty ple al mottling if grown at 


ibout 97°F... while Valleau demonstrated that 
susceptibility in \. glutinosa is due to an 4 factor 


from \¥. When this 4 is transferred to 
\. tabacum, susceptibility is introduced into an other- 
that the 
factors. glutinosa, 
Vico- 
tlana, carries factors for resistance and susceptibility 


to TMY. 
The other 


sylvestris, a wild species highly susceptible to mosaic. 


distinct factor 


originally earried 
Therefore. \. 
with the postulated 


wise resistant variety 


Ambalema resistance 


In Common progenitor at 


species that should be examined is. 


It and another susceptible species, \. tomentosa, prob- 
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ably entered into the make-up of the amphidiploid 


\. tabacum. The genetic make-up of V. sylvestris, 


to TMY, 


with that of \. glutinosa except that the \ factor in 


with respect to reaction is nearly identical 


\. glutinosa is represented by the N’ factor in JN. 


When \. 


ordinary strain of TMV, mottling develops; but when 


sylvestris. sylvestris is inoculated with an 
it is inoculated with the English aucuba mosaic virus 


TMV (6) 


or with the plantago virus, necrotic spots develop as 


(3) or several other American strains of 


in \. glutinosa. Many varieties of \. tabacum carry 
the V’ Other varieties of V. 
inoculated with the viruses that cause necrotic spotting 
in NV. V’N’ varieties of 
spond with mottling. In these varieties either 


factor. tabacum, when 


tobacco. re- 
V’ has 


been lost completely or it has mutated further to the 


sylvestris or in 


recessive n’ gene. Thus there appears to be a series 
of alleles \, N’ 
then 


species by 


and n’. Mosaic-susceptible species 


from mosaic-resistant 
TM\ 


\s presumably all of the cultivated 


could have originated 


mutation without playing any part 


in the process. 
varieties of \. tabacum, with the possible exception 


of Ambalema. have been derived from an amphidip- 
loid of two susceptible species. there is no chance that 
any of them could be resistant to TM\ except possi 
bly by mutation of the 4 gene to a, if this is the way 


a originated, but then a probably would have been 


lost because of the three other dominant A factors. 


GEOGRAPHIC DISTRIBUTION OF RESISTANCE FACTOR. 
If the species of Nicotiana have evolved. so far as their 
indicated. 
distributed 


practically 


reaction to mosaic is concerned. in the way 


then we would expect to find. in widely 
wild species of Nicotiana, spec ies that are 
immune, others that are made up of immune. mixed. 
and susceptible families. and others that are sus- 
ceptible. on each continent where Nicotiana is native. 
In the area in western South America. considered to 
be the center of development of the genus. it would 
from \ to 


V’ or n’ took place in a species it might be difficult for 


he expected that even though a mutation 


the mutant to survive. because of cross pollination 


with plants homozygous for the dominant \_ factor. 
However. if heterozygous seeds were carried into an 
isolated area. by birds or other means. a heterozygous 
population would be expected to develop. and in the 
process ol spread to other isolated areas in the vicinity 
homozygous susceptible populations could be isolated. 
Species with resistant. mixed, and susceptible popu 
alata and \. 


lations are illustrated by \V. undulata. In 


Texas. V. repanda, an NV species. is widely distributed. 
In other parts of western North America several 
mosaic-susceptible species are found. 


In Australia there are several species that differ 
from the American species in having quite different 


chromosome numbers. suggesting Isolation from the 
American species for a very long time. At least four 
of the 
results of Diaehun and 
These are NV, 


\V. velutina. 


Australian species. according to unpublished 
Valleau. carry the \ 


maritima, and 


factor. 


gosseti, N. suaveolens, \. 


It is probable that these species also 


are represented by both resistant and susceptible 
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families. as Holmes (2) reports that the Australian 
tested, including these four, respond by 
Thus there are both resistant and suscep- 


species he 
mottling. 
tible species of Nicotiana on every continent where 
Vicotiana is native. 
ORIGIN OF 
of Nicotiana species has taken place without aid of 
TMV. when did this virus enter the picture? There 
is not enough historical material on tobacco mosaic 
disease in 


TOBACCO MOSAIC viRUS.—If the evolution 


to indicate when it was first seen as a 


tobacco. It is interesting, however. that a disease as 
conspicuous and as destructive as tobacco mosaic was 
not mentioned in American literature for nearly 400 
years. in spite of the fact that tobacco was raised by 
well educated. keen observers and was for many years 
virtually legal tender. 

lt is probable that a mosaic disease of tobacco first 
tobacco was man in the 


infected with the plantago 


occurred when grown by 


vicinity of Plantago sp. 
virus or in the vicinity of some other as yet undis- 
covered virus in some other genus. On several occa- 
sions we have observed tobacco plants from a plant 
bed surrounded by Plantago, affected by a virus that 
caused systemic necrosis in N’N’ varieties but when 
transferred to n’n’ varieties caused mottling typical of 
a distorting strain of TMY. 


to be the plantago virus (7). 


The virus was determined 


Since the plantago virus frequently causes a mosaic 


disease of tobacco (7). and since the virus withstands 


drying and so could maintain itself in tobacco from 


vear to year. and since plant viruses are known to 
mutate at a relatively rapid rate, the obvious con- 
clusion is that the plantago virus must have become 
established in cultivated tobacco and so is the most 
probable progenitor of the numerous strains of TMV. 

Plantago is an almost universal genus but it is not 
There- 


which 


known whether the virus is coextensive with it. 
determined at 
continent the disease of tobacco originated or whether 


fore it cannot be present upon 
it has had a multiple origin. 

Discussion.— The question as to how resistance or 
susceptibility to a virus disease of plants has origi- 
nated and the part which the virus played in the 
evolution of a genus is of some scientific interest. In 
the present paper an attempt has been made to show 
that that has taken 


Vicotiana, with respect to practical immunity. resis- 


everything place in the genus 
tance. and susceptibility. could and probably did take 


place in the entire absence of the tobacco mosaic 


The only part for which the virus was really 
of the 
Unless it 


virus. 
necessary was in the study of the reaction 
various species and varieties to infection. 
is assumed that mutations resulting in dominant fac- 
Vicotiana, it be admitted 
V for necrotic spotting 
both 


in the progenitor of the numerous Nicotiana species. 


tors are common in must 
that the two dominant genes 
and A for mosaic susceptibility—were present 
Then by mutation of the V factor, plants have resulted 
have the 
origin of susceptible species. all without the inter- 


vention of TMV. 


in which necrosis does not occur and we 
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In contrast with this prov Holmes (2) has 1 mottling disease fairly typical of TMV would have 
postulated that in some iy TM\ iyed a part in thie resulted. As the plantago virus withstands drying, it 
development of resistant i that in the cet could have been carried over to the next season's 
ter of the greatest 1 r of! tant species the crop and a disease of tobacco would have been well 
original home of the iy be found on its way toward becoming established. Infection 
This hy pothesis 2 il tion i from dry tobacco has undoubtedly aided in the tso- 
that there is some relat n evolutionary lation and perpetuation of strains of TMV, because 
standpoint, between 1 lol vhen the hands become contaminated with virus from 
it was named; 2) that TM\ 1d in certal drv tobaeco there is always the chance that a mutant 
of the wild species of \ e dry mountain strain will be transmitted in a pure form to a tobacco 
areas of western South A that there is son seedling: whereas in transmission from living plants 
mechanism by which this \ ed lons the original strain predominates. Once the plantago 
distances so that it may rus has become established in cultivated tobacco. 
of evolution (1)°; 4) that - pabl nutations over many vears could readily account for 
eliminating highly susceptibl thous (hos he numerous strains now known. and for the differ- 
moderately tolerant N l Hit Wal ences now recognized between some of the strains of 
the presence of the a PMV and the plantago virus. 
of resistance In the gi : e mechanism Is Considering the wide host ranges of plant viruses. if 
not made clear; and 6) t must , Is questionable whether any. significance from an 
been susceptible +: haga ! lo evolutionary stant pont, should be attached to a virus- 
and an apenas or host relationship. particularly when the host is a 
remained after the suscey tivated plant that does not exist as a wild species. 


nated by the virus. 
In the evolutionary CONCLUSIONS 


paper these assumptio —" 
re ¢ | \ 


have a clear pieture ( f i ons of modern species 0 Icotiana to 
tible species und the tobacco mosaic virus can all have originated by 
tically immune spe | itations of the dominant VY and 4 genes present 
that two mutations \ retically mmune VVA4_ progenitor of the 
pt ssibly one mutatio | esent species ol Vicotiana. without the intervention 
lations are admitted ( [hie lost rus It is probable that TMV first 
factory explanat on {i rAr\ e4 ile pearance as a disease of tobacco when 
known species and eco wa rown in close proximity to the plantag 

If N. tabacur is { f cist is (,radual jutation of the virus in tobacco could 
it is probable 1 | ount for the differences between TMV and_ the 
not now be know: lantago virus and for the numerous strains of TMVN 

! i ¢ 


than fiftv other s 
When a suscept : Ee 
| ‘ . , , . ‘ K NTUCKY 


the vicinity o 


been ex post d. and 


immediately be trans LITERATURE CITED 
and a disease result | 
GO0Ds » T. HARPER Plant | be n the Andes 
a factor for necro : PY py Farrar and Rinehart 194] 
the plant is immune: but | no Hotmes. Francis O Indications of a New-World 
so far as evolution is co to ¢ rigin of tobaeco-mosate viru *hytopatl 11: 
ond | 19 9 
susceptibility or resist | 
7 K ‘KEI | () Studies n ed red mits with 
It is not inconce Lie l ae i Pp oe 24: 4 
first contact with TMI\ first t 1h6 ( 
by man in the vicinit Vick v H. H.. ann E. E. C1 “ Genotype and 
/ empe! t n relation rf = caused n 


plantago virus If ee ee re # er ey Ig 


2In reading Goods \ Vatteau. W. D. The genetics of ee ee 
one is impressed b Nicotiana glutinosa. our. Ag tes, S 78: 

was necessary n oO ii-19 1949 
f Localization and resistat lo tobaecce osaic, 


Sometimes only , - 
, , | \ llana. Ky Avr. Exp. Sta Bul. 3600: 202 


found in. severa 


there were sometimes vo 
usually separated wp KE. M. Jonsson. An outbreak of Plantago 
f, rus yu tobacco, Phytopath. 33: 210-219. 


significant that G 


mosaic In any 


RESISTANCE TO DOWNY MILDEW 





IN LIMA BEAN, AND ITS INHERITANCE! 


H. Rex Thomas, Hans Jorgensen, and R. E. Wester 


Downy mildew, caused by Phytophthora phaseoli 
Thaxt.. has occurred sporadically on lima beans in 
the Atlantic Coast States since it was first 

by Thaxter in Connecticut in 1889.- Although experi- 


ments have shown that the disease can be reduced by 


described 


proper applications of fungicides, no general contro! 
program has been followed by growers, chiefly because 
of the sporadic occurrence of the disease and the low 
margin of profit from the crop. 

Because the disease has been serious every year since 
L945 1947) in 


areas in New Jersey, Delaware, and Eastern Shore. 


(except large canning and freezing 
Maryland, a collection of foreign and domestic lima 
beans was tested to find resistance to downy mildew. 
Herein are reported the occurrence of resistance in 
lima beans and its inheritance as indicated by the be- 
havior of the F,, Fs. F. backcross and outcross popula- 
tions to inoculation with the downy mildew fungus. 
MATERIALS AND METHODs.—The fungus used for the 
inoculations was isolated from an infected pod of Ford- 


hook collected at New 


September In the greenhouse young seedlings 


bean Bridgeton. Jersey. 


1947, 


with primary leaves just unfolding were sprayed with 


lima 


a water suspension of spores obtained from infected 


plants. The plarts were kept in a moist chamber 4—6 
days after inoculation, until the fungus sporulated. In 
the field the fungus was established by spraying sus- 
plot 


The plants were 


ceptible plants scattered throughout the with 
spores from lima-bean agar cultures. 
kept moist by frequent overhead irrigations. 

collections 
and all of the 


made in 


The sereening of the various lima-bean 


for their reaction to downy mildew 

inheritance studies 
it Beltsville. Maryland. 
selected as parental mate- 
rial were further tested in the field at Beltsville. Mary- 
land: Long Island. New York: and Newark. Delaware. 
to determine whether greenhouse tests were adequate 


field 


resistance of the 


inoculations in the were 


the greenhouse on young seed- 


lings. The resistant lines 


to evaluate resistance as well as to observe the 
pods to downy mildew infection. 

In the greenhouse plants were grown in flats or 4-in. 
families saved for F. seed 


pots, excepl for certain F., 


and planted in J0-in. pots. Only a limited number of 
F.. plants were grown to maturity in the greenhouse 
tor seed production. 


SOURCE AND DEGREE OF RESISTANCE.—Among 113 


foreign and domestic lima-bean collections. four lines 
possessed resistance in a high degree: 1) 4913°%, or 
P.E.1.4 164155 from India: 2) 4981. or P.E.I. 163580 


Accepted for publication August 27, 1951. 

“Thaxter, R. A new American Phytophthora. Bot. 
14: 273-274. 1889. 

} Local accession number. 

' Refers to number of Division of Plant Ex- 
ploration and Introduction, Bureau of Plant Industry. Soils, 
and Agricultural Engineering, U. S. Department of Agri- 
culture. 


Caz. 


act ession 





Guatemala; 3) 8747, a selection from  south- 
eastern United States; and 4) 4931, line L-37 from 
R. W. Allard of the University of California. A fifth 


line, 49003, a wild lima type from Mexico previously 


from 


reported highly resistant, is now considered to be less 
resistant than the others.° 


Reaction of susceptible and resistant lima beans 


mildew inoculation. A. Healthy noninoculated 
lriumph. B. Abundant sporulation on susceptible Triumph. 
C. Necrotic lesions on leaf of resistant parent 4931. D. Ne- 
streaking on stem of resistant parent 4931. 


to downy 


croth 


In the field plots at Beltsville. Maryland, no infection 
has been observed on the pods or leaves of the resistant 
plants. In the cooperative tests with H. S. Cunning- 
ham at Riverhead. Long Island, New York. and R. S. 
and J. W. Heuberger at Newark. 


1950. a few infected leaves with a little sporulation 


Cox Delaware. in 
were found on a few of the resistant lines. 

Necrotic streaking of the stem and frequent killing 
of the growing voint occurred on young resistant seed- 


> Thomas, H. Rex, Hans Jorgensen, H. H. Fisher, and 
R. E. Wester. Resistance to downy mildew in lima beans. 
(Abstr.) Phytopath. 41: 566-567. 1951. 
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lings inoculated in the oreennouse inder conditions 
5) 

very favorable for disease development (Fig. 1. D 

Less frequently, necrotic spots 3-4 mm. in diamete! 

developed on the inoculated primary leaves of resistant 

plants (Fig. cSt \ limited amount of sporulation 


occurred on this necrotic tissue 


Under moist greenhouse conditions the fungus sporu 
lated abundantly on the susceptible plants. usually 
1-6 days after inoculation (Fig. 1. B The plants 
rapidly collapsed and usually were dead 2-3 days late1 


On older plants in the field. most sporulation occurred 


on the pods. Young foliage was killed but very littl 
sporulation occurred; older leaves were usually not 
infected. 

REACTION OF SELFED PARENTS.—Ten to 15 plants 
of each of the selfed parents used in the various 


crosses were inoculated with the owny mildew fungus 


The varieties Concentrated Fordhook. Fordhook 242. 
Thorogreen. Early Thorogreen. and breeding line No. 
8112 were susceptible. The other parents. 8747, 4913. 
1981, and 4931. were resistant 
REACTION OF F,.—-Forty-two F, plants from the fol 
lowing crosses were inoculated with the downy mildew 
fungus: Fordhook 1913. Fordhook 1981. Thoro 
green 1981. Thorogreen 19] ind Thorogreen 
8747. All were resistant 
REACTION OF BACKCROSS AND O CROSS POPULATIONS 
When 83 plants from the ba oss Thorogreen 
( Thorogreen 1913) were inoculated. 44 were re 


Assum 


yminant 


that 
the 
tant to susceptible 


sistant and 39 susceptible resistance 


is controlled by a single di deviation 
from the calculated 1:1] 


plants was nonsignificant with a y~ of 0.301. 


vent 
ratio ot 
well below 
the 5 per cent point. 3.841 

When 27 Fordhook 
Concentrated Fordhook 


rosses of 


plants from the out 


242 (8112 1913) and 
(8112 1913) were nor il ited. 16 were re 
sistant and 11 susceptible. Thi viation from a 1:1] 
ratio was nonsignificant with a of 0.926 
TABLI l. Reactions 
Phytophthora phase 
\ f ints 
Parentage N 
of of plants R Sis y~ for ] 
cross inoculated eptible rato 
Thorogreen 193 | 98 »3 0.122 
Thorogreen 1915 ) 69 4 0.032 
Thorogreen 198] 13 | a 1.733 
Thorogreen 8717 0.275 
Total 14 06 0.272 
*) per cent point, 3.841 
Reaction or F..—The inoculated F. plants from 
each of the four crosses (Table 1) segregated into a 
ratio of 3 resistant to 1 susceptible plant. indicating a 
single-factor difference. The , values showed that 
the observed data fit the ilculated rather closely for 


the four crosses. Of a total of 443 plants (for all four 


Vol. 42 


crosses). 337 were resistant and 106 susceptible. The 
y- value of 0.272 is well below the 5 per cent point, 
3.841. 


Of 84 F 
F., plants. 35 were homozygous resistant and 


REACTION OF F families derived from 
resistant 
19 were heterozygous when inoculated with the downy 
(Table 2). The the 


ratio of homozygous to heterozygous 


mildew fungus deviation from 


| ) 


resistant families was nonsignificant with a x" of 2.4. 


calculated 


In the 49 heterozy gous families the segregation of total 
resistant to total susceptible plants showed a poor fit 
the 49 
departure 


to a 3:1 ratio. Accumulated x> for families. 


however, showed a nonsignificant from a 


3:1 ratio. The progenies from five F. selfed families 


of the susceptible plants were homozygous for sus 


ceptibility. 


| ABLE 2. Re action of fk 
fested f 


/ 


phaseol 


families descended from previously 


plants, when inoculated with Phytophthora 


' = Bo , 
Number Number Number of plants 


ot ot 
Classification in | families plants Resist- Suscep 
generation tested" tested ant tible 
Homozygous resistant 7) 1065 1060 > 
Heterozygous resistant 
Observed 19 1540 1209 33] 
Calculated 3:1 ratio 1155 385 
Homozygous susceptible = 5 131] 0 13] 
y- for 1:2 distribution of families was 2.400; 5 per cent 


point B41. 
¥~- for total populations was 10.098: 

3.841. Accumulated y- iioke: 3 

66.102 for 49 degrees of freedom. 


5 per cent point 


Was per cent point 


the 
hybrids investigated the inheritance of re- 


Discussion.—These results demonstrate that in 
lima-bean 
controlled by 
difference. The de- 


ficiency of susceptible plants in the 49 F. heterozygous 


sistance to downy mildew infection is 


i single dominant genetic-factor 


families probably was due to failure of the inoculation 
to eliminate all susceptible plants. The five susceptible 
plants recorded in the homozygous resistant F. families 
may have resulied from seed mixture or from mis- 
classification of plants with slight sporulation in the 
susceptible instead of the resistant class. 

The 


has not been 


nature of the resistance within the resistant lines 
studied. The development of some ne- 
crosis on the susceptible lines accompanied by abun- 
dant sporulation. and considerable necrosis and _ little 
or no sporulation on the resistant lines, suggests a 
parallel with the type of resistance observed in certain 
the late blight 
(Mont.) DBy.* If this 


parison is correct. strains of the downy mildew organ- 


potato varieties resistant to fungus, 


Phytophthora infestans com- 
ism which are more pathogenic on the present resist- 
ant lines of lima bean might be found, as has occurred 
in the potato late blight fungus. 


® Miller, K. O., and 


tophthora-resistance of potatoes. 


Mechanism of Phy- 
163: 498-499, 1949, 


Lothar Behr. 
Nature 
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GUPTA AND 


sUMMARY 


Resistance to downy mildew of lima beans was found 
In the field, very little 
sporulation of the fungus has been observed on the 


in four lima-bean collections. 


resistant lines. In the greenhouse young plants of re- 


sistant lines upen inoculation may develop necrosis, 
accompanied sometimes by limited sporulation. 


MECHANISM OF INHIBITION OF PI 


GROWTH 


B. M. 


The mechanism of inhibition of plant virus infection 


by materials such as normal serum (8. 26). trypsin 
(23. 27). ribonuclease (19, 24). sap of pokeweed 
(10) and of spinach (13, 21). fungal growth products 
(11. 16. 17). milk (8, 11. 17). and insect juices (3, 


15) is still a subject of controversy. On the one hand 
it is held that 


combination with virus and thus exert their 


these materials enter into a reversible 
inhibitory 
action by affecting the virus itself. On the other hand 
it is held that the inhibitors have an effect on cells of 
the host plant. rendering them less susceptible to in- 


effect on the 


fection. and thus have no direct virus. 
Because the inhibitory substance from each of these 
sources acts immediately on mixing with virus and 


because virus activity can subsequently be regained 
high-speed cen- 
likely that the 


substances Is 


by dilution. treatment with enzymes. 


trifugation. or ultrafiltration. it seems 


mechanism of inhibition for all these 
identical. 


(14) 


of 49 species of fungi produced materials capable of 


similar. if not 


In a recent paper the writers showed that 4] 
tobacco mosaic. 
that 


10 did so to the extent of 85 per cent or more. Experi- 


inhibiting infection with the virus of 


tobacco necrosis. or Southern bean mosaic and 


ments have now been carried out with some of the 
latter species. particularly with Trichothecium roseum 
Link. to determine whether the inhibition results from 


an effect on the host or on the virus. The evidence 


obtained strongly supports the hypothesis that it is 
due to action on the host. 
LITERATURE. 


Lojkin 


(23) thought that the inhibitory effect of trypsin on 


REVIEW OF THI and Vinson 
tobacco mosaic virus infection was due to its hydrolytic 
Caldwell (6) that a 


infectious mixture of trypsin and aucuba mosaic virus 


activity. However. found non- 


rendered infectious by heating to 70° C.. to 


Stanley (27) 


could he 


destroy the trypsin. Moreover. showed 
Accepted for publication August 30, 1951. 
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VIRUS INHIBITION 45 


The response to inoculation with the downy mildew 
fungus of the F,, Fo, Fs, and F, plants backcrossed 
and commercial parents 
showed that resistance is controlled by a single domi- 


outcrossed to susceptible 


nant gene. 


PLANT INDUSTRY STATION 
BELTSVILLE, MARYLAND 


VIRUS INFECTION BY FUNGAL 


Price 


that the inhibitory effect of trypsin occurred at pH 


values at which trypsin is not proteolytically active 
and that virus infectivity could be regained by digest- 
He also found that the 


inhibitory effect of trypsin on tobacco mosaic virus 


ing the trypsin with pepsin. 
infection was greater when Phaseolus vulgaris L. was 
used as a test plant than when Nicotiana glutinosa L. 
was so used. A similar result was later obtained by 
Loring (24) in studies on the inhibitory effect of ribo- 
The results led Stanley to that 
trypsin has no direct action on the virus but produces 
On the 
contrary. work with potato virus X led Bawden and 


nuclease. conclude 


its effect by altering susceptibility of the host. 


(2) to suggest that loss of infectivity might re- 


broken 


Pirie 
sult 
try psin complex. 


from formation of a loose, easily virus- 

Chester (8) states that normal serum and nonspecific 
immune sera caused an approximately constant per- 
centage reduction in infectivity at all dilutions of virus. 
whereas specific antiserum caused a higher percentage 
loss in infectivity at high dilutions of virus than at 
low dilutions. Furthermore, the neutralizing effect of 
specific immune serum increased with length of con- 
tact with virus. whereas the full effect of normal serum 
and of nonspecific immune serum was obtained at once. 
Chester concluded that normal sera and nonspecific 
immune sera reduced infectivity by rendering the host 
less susceptible. 

Hamilton (15) observed that addition of juice from 
crushed insects to Hyoscyamus III] virus rendered the 
that the juice 
Black (3). on 

insect juices 
He found that 
extracts of clover leafhoppers inhibited infection with 


mixture noninfectious and suggested 
had a deleterious effect on the virus. 
the other 


alter susceptibility of the host plant. 


hand. obtained evidence that 


potato yellow dwarf, tobacco mosaic, potato X, turnip 
mosaic, tobacco necrosis, and tobacco ringspot viruses 
and that juice of various insects. including aphids, 
leafhoppers. and mosquitoes, inhibited tobacco mosaic 
The inhibitor, not readily dialyzable. 
destroyed in both acid and alkaline solutions and by 
heating to 70° C. 


virus infection. 


or higher, and stable at room tem- 
perature over a 24-hr. period. caused visible burning 
of leaves to which it was applied in concentrated solu- 
tions. The virus could be separated from it by ultra- 


centrifugation or by ultrafiltration. 
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Johnson (17) foun ul blood serum. citrus the Golden Cluster variety of garden bean. of Nico- 
fruit extrac ts, and grow | I t Aerobacter aero tlana glutinosa a or ot Holmes’ necrotic-ty pe tobacco 
genes and Aspergillus £ ipable of inhibiting (a derivative of N. tabacum * N. digluta Claussen & 
infection with tobac ! He found no Goodspeed), were used to test infectivity of TM and 
evidence that any of these rials, or trypsin, o1 IN virus samples. Plants were grown in 4-in. pots, 
other tested material | isceptibility of the in a greenhouse held at 70° F. or above. to a stage 
host plant and suggested that bition was due to a suitable for inoculation. 
loose. easily broken. molecu] on between virus and Vethod of testing inhibitory activity—Inhibitorvy 
inhibitor. This conclusi: pported by Fulton ictivity of a fungal extract was tested by mixing it i 
(11), who studied the effect ypsin, milk. bovine with virus in a test tube or by application to test plant 
serum, and other materials otato ringspot, cu leaves. followed by inoculation. Inhibitory activity was 
cumber mosaic. tobacco ringspot nd bean mosaic judged by counts of the local lesions produced in 
viruses, comparison with those produced by an appropriate 

Takahashi (28. 29 lation of a ma control. Both the control solution and that containing 
terial. believed to be Do iride trom veast the inhibitor were buffered by addition of sufficient 
which was capable of hibit tobacco mosaic virus 1.0 M phosphate buffer to bring the molality to 0.1 at 
infection. He believed that bition was brought pH 7. Aetivity of the inhibitor. expressed as per- 
about by a reaction betwee ( thibitorv materia! centage reduction in lesion counts. was caleulated by 
and a group on the t ecessar\ r infes dividing the number of lesions produced by the test 
tivity. solution by the number produced by the control. multi 

Kuntz and Walke: that a component plying the quotient by 100, and subtracting the product 
present In an extract from 100. 
inhibiting infection of cab saic virus on Nice EFFECT OF CONCENTRATION CHANGES ON INFECTIVITY 
tiana glutinosa but t of t mosaic vil the There are two theories to account for the sigmoidal 
same host. Thev concluded fect of the shape of virus infectivity-dilution curves. One of these 
hibito- was on the virns states that infection can be induced by a single virus 

it was shown br Klecsk 1) that abiliie ' particle and that the probability of obtaining infection 
combine with and preci ] a rere is thus the probability of finding one or more virus 
was not correlated w bj infect particles in the small volume of ino ulum that comes 
Presumablv. combinat 2 Ss not i rtant nto contact with a susceptible region of the host (22. 
in preventing infection ymbination ecurs 0 his theory is described by the equation 


with a specifie grouy ticle responsibl \ Ni] ‘ ii}. 


for activity. 


were Y is the expected number of infections. N is 
MATERIALS AND J ODS } . ; 
le number of susceptible regions. x is the dilution 
extracts. Ext icts =f t t reported were : ; 
| : factor \ s dl ele mental volume. and nous the number 
obtained from = fungus n a | | 
ot S particles in unit volume of the undiluted inocu- 
prepared in the fe ( 
in 500 ml. of water : 0 , ial , :, 
| 1 he second theory st ites that suscept ble regions of 
filtered through a do ef aaselnd | 
rod , the host vary in susceptibility in such a wav that the 
filtrate was added t ind 4 « : 
‘ oofaritiim of the minimum virus concentration neces 
bacto-beef (Difco ( roucht up to ] ge 
. 7 ) sary to cause infection is normally distributed (5. 20 
liter with wate (bout 200 ediu were f1 } , 
4 Is theory can fe desc ribed by thie equation: 
ferred to eae h of . , 
sterilized at 15 Ib. pres e ft ,- N F T t-e2 
ee: Y= Gand °&xp|-4(“5*) | at 2 
Fungi from standard ) e tra ferred to 
to the flasks and grown fi > weel t a ter where Y is the expected number of infections. \ is the 
perature between ZZ i ( Phe ntent ‘ r mean number of sus eptible regions. t log,, x where 
flask were well —s . ‘== sais x Is the actual virus concentration. P log,,, x” where 
, i a { ssed , t tl lave Ts iT Cliets¢t e an 
- per aigaacs is the virus concentration that Causes oO per cent 
y ; ct was cent t S00 nt fe : 
cloth. The extra : y UU | oft the susceptible regions to become infected. and a 
ol ther case ace , » Seitz filte ‘ 
15 min. or. in ot | z filter Sg iin: stealth athens 
ae eee , If an inhibitor affects susceptibility. of the host. 
Viruses.—Tobacco mosa I'M) and tobacco necro then N in both equations 1 and 2 would be expected to 
sis (TN) viruses were maint ' by Irequent trans vary with the concentration of the inhibitor. Tf. on 
fers to plants ot Purkish-twne tobacco (Nicotiana the other hand. the inhibitory substance affects the 
tabacum L..) grown in a gree ist Southern bean virus. then the value of n in equation | and the value 
aic ; 1 A } { > 5 tity . ¢ . 
mosaic (SBM) virus \ ed in the Bountiful of t in equation 2 would vary with the concentration 
variety of garden bean (Pha s vulgaris | of inhibitor. The mathematical approach to solution 


Local-lesion hosts.—Plants of the Kentucky Wonder — of the present problem was to see whether the experi- 


) variety of garden bean. a lo esion host. were used — mental data could best be interpreted on the assump- 


in testing activity of SBM Similarly. plants of tion that the number of susceptible regions (N). is 
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Fig. 1. Infectivity-dilution curves for SBM virus on Ken- 
tucky Wonder bean leaves with and without a constant 
amount of inhibitor from Trichothecium roseum. The heavy 
solid line represents the theoretical curve exper ted for virus 
alone, the light solid line the experimental one. The heavy 
broken line represents the theoretical curve expected if a 
constant amount of inhibitor inactivates a constant amount 
of virus. The light broken line is the curve obtained with 
a mixture of virus and inhibitor. 


dependent upon the concentration of inhibitor or on 
the assumption that the number of virus particles (n) 
or (t) is so dependent. 

Experiments involving addition of a constant amount 
of inhibitor to various dilutions of virus. \ series of 
experiments was carried out. in each of which 18 
leaves of Kentucky Wonder bean plants were inocu- 
lated with various dilutions of SBM virus containing 
a constant amount of inhibitor. Control virus solutions 
containing no inhibitor were inoculated onto the op- 
posite leaves. Data from a typical experiment are 
shown graphically in figure 1. in which log (y/N) ot 
log (Y/N‘) is plotted as a function of log (vnx). N° is 
the theoretical value of N when it is assumed that a 
constant amount of inhibitor depresses the value of N 
by a constant amount. 

Although the data from the control virus solutions 
fit the curve of equation | rather poorly, those from 
the solutions containing a constant amount of inhibitor 
fit this equation almost as well if a lower value of N 
is taken. The latter do not fit the curve based on the 
assumption that a constant amount of inhibitor affects 
a constant amount of virus. Similar results were ob 
tained by plotting the data according to equation 2 
Thus. the data are consistent with the hypothesis that 
the inhibitor acts on the host. 

Experiments involving addition of a constant amount 
of virus to various dilutions of inhibitor.—A series of 
experiments was carried out. in each of which 18 
leaves of Kentucky Wonder bean plants were inocu- 
lated with solutions containing a constant amount of 
SBM virus and various dilutions of inhibitor. The 
control solutions, consisting of virus only, were inocu- 
lated onto the opposite leaves. From the numbers of 
lesions obtained. the percentage inhibition of virus 
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LOG INHIBITOR CONCENTRATION 


Fic. 2. Percentage reduction in infectivity, on 18 leaves 
of Kentucky Wonder bean plants, induced by adding vary- 
ing dilutions of filtrate of Trichothecium roseum and Neuro- 
spora sitophila to constant amounts of SBM virus. Percent- 
age reduction has been converted to probits and plotted 
as a function of the logarithm of inhibitor dilution. 


infectivity was calculated. In figure 2 the data are 
plotted according to the equation Y mx + c, where 
Y is the probit. or normal equivalent deviation, cor- 
responding to the percentage inhibition and x is the 
log concentration of inhibitor (4). Since the data fit 
straight lines when plotted in this manner. they can 
he interpreted on either of two hypotheses: that the 
inhibitor affects the virus directly. or that it alters 
susceptibility of the host; provided the additional as- 
sumption is made that susceptibility of the virus, or 
susceptibility of the host cells. to the inhibitor is nor- 
mally distributed. 
Effect of diluting a mixture of virus and inhibitor. 

dilu- 
dilution of 


oy 


\n experiment was carried out whereir a 10 
tion of TM virus was mixed with a 10~! 
inhibitor and twofold dilutions were made of the 
mixture. Each twofold dilution was then inoculated 
onto ten leaves of Golden Cluster bean plants. The 
opposite leaves were inoculated with corresponding 
dilutions of virus alone. The lesion counts and percent- 
age inhibition are in table 1. The data show that. as a 
result of dilution of the mixture. infectivity is re- 
gained. 

In attempting to interpret the data, the writers as- 
sumed that the inhibitor reacted with the virus in a 
manner to satisfy the mass law and applied the equi- 
librium equation of Gard (12). The plot thus obtained 
fit the theoretical curve very nicely, provided it was 
also assumed that the inhibitor was present in excess. 
However, identical results would be obtained if it is 
assumed that an equilibrium reaction takes place be- 


no RR a 


—aeqeme 
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TABLE 1. ( ompar eslo produced Taste 2. Relative infectivities of fractions obtained wy 
by serial dilutio / SBM vith those produced centrifuging TM virus and a mixture of TM virus and 
by comparable lure ) rus and filtrate from Trichothecium roseum 
Trichothecit mi rose y i 
Sum of logar:thms of lesion counts on six 
Num 1 f { leaves of AN. glutinosa 
eT \\ ) Samp! = : 
: K _ a Keplicate number 
Dilutio * : 
Virus |] I | z ) Dota 
\ 11.82 11.84 11.53 39.19 
! f 934 b 9.80 IL.15 10.53 31.48 
1/2 4 1) OH ( 13.05 12.66 13.64 39.35 
1/4 ; 6.96 1) 6.07 a.20 6.9] 18.2] 
1/8 1] ) 15.14 | 1.74 ».05 1.76 15.13 
1/16 623 f oc I 12.10 13.09 12.87 8.06 
\nalvsis of irlance 
tween inhibitor and os! el r some constituent | 
r | Degrees Sum 
host cells. Thus. the lata ( rovide tot i hoice ; 
1 1 ot ot 
» 1p Lhe hynnthecic thai , Dbitor acts on f 
between the hypot I tl freedom squares Variance Ratio 
virus and the hypothesis that cts on the host Replicates ) 0.1078 0.0339 207 
CENTRIFUGATION STUDIES \ imel Was Cal Preatments ) 10.0458 6.0092 230.3 
ried out to determine whet t viru present lreatments 
. j icates 0 0.6570 0.0697 52 
a mixture with inhibit separated bv high repiiea I O04 00 i ie 
Leaf positions ) 2.0695 0.4139 15.86 
1e , oation 4 t n< ne mtamn ' 
speed centrifugatio one ¢ ining Leaf positions 
virus and filtrate from 7 nd the other cor replicates 10 0.499] 0.0499 1.9] 
taining virus alone. wet id ted to pH 7 by addi Plants 17 1.7428 0.1025 3.93 
° 1 . = >») ) 
tion of 0.1 M phosphate buff Phe final dilution Error 8 1.5132 0.0261 
us litrate n the : tions 1 s IQ) me - 
of virus and fil i wa ind 107 56.6352 
10 . respect Ve ly le se i | ittons vere thet 
: . Significar iat the O.O1 level 
centrifuged at 11.000 rep. i() n a Serval 
model SS-la centrif 1oe \s | e seel late thie 
‘e ‘ifuso = suffi t sedi nt part yut oO 
centriilugation wa I liment part. but not Variance between treatments is significant at the 
all. of the virus present it e solution After cer 0.01 level. However. it was desired to test the sig 
ifueo « lifferent { tions were ) yored 
triftugation, six diffe W prep 1d nificance of the difference between specific. pairs of 
ste j 3 tivity “ ’ . | ‘ 
tested for virus activity treatments. The variance for the sum of 18 leaves is 


\. The pellet obtained by centrifuging the virus 
was resuspended and restored 1 riginal volume by 


addition of buffer 


B. The pellet obtained by trifugine the mixture of 
virus and inhibitor was resuspended and restored t 
original volume by addition of buffet 

C. The original virus preparation without the inhibit 

D. The original virus and inhibitor mixture 

E. The supernatant remaining after the pellet of fra 
tion B had been removed 

F. The supernatant remaining after the pellet of fra 
tion A had been removed 
In carrying out activity t Latin square arrange 

ment of test plant leaves w sed. This arrangement 

involved three re plic itor f six plants each of Vico 
tiana glutinosa. The plants were trimmed to exactly 


six leaves. 


ment appeared once an + t and once each 
leaf position in ea 

Since analysis of variance was used in attempting 
to interpret the data. lesion « ts on individual leaves 
were converted to logarithms = was done because 
as pointed out by Cochran } 1 logarithmic trans 


formation of data offer proximate correction 


may be ex 


Variance tor treatment . 
itment. The 


where the error 


pected to depend upon the mean of the tre 


logarithmically transformed data and the analysis ol 


variance are in table 


18 The ol the difference 


between pairs of treatments is therefore 


the difference be- 


0.02609 standard erro! 


0.02609 
0.975. The ratio of 


18 2? oF 


tween treatments to the standard error of the differ 
ence. commonly referred to as student’s “t.” was eal 
culated for various comparisons. The difference be- 
tween B and D. A and B. A and F. F and E. and (¢ 
and D all proved significant at the 0.01 level. The 


significant difference between lesion counts produced 
by the the (D) 
idded to the mix- 


virus alone (CC) and virus-inhibitor 


indicates that enough inhibitor was 


ture to obtain the desired inhibition. The difference 
between the pellet (A) and supernatant (F) from 
the virus solution shows that partial sedimentation of 
virus was accomplished by centrifugation at 11.000 
r.p.m. for 90 min. However. the fact that the super 


natant (F) was highly active shows that sedimentation 
of the The pellet (B) 
obtained by centrifugation of the virus-inhibitor 


virus was far from complete. 
mix 
lesion count than that 
(D). 
tial separation of virus from the comparatively non- 
The 


from 


ture gave a significantly higher 


civen by the original mixture showing that pat 
difference 
the 
mixture 


infectious mixture was accomplished. 


counts between the pellet virus 
{ \ ) ( B) 
may be explained on the assumption that some of the 
The 


difference between the supernatant from the virus solu- 


in’ lesion 


solution and the pellet) from. the 


inhibitor was sedimented along with the virus. 





1952 | GUPTA AND PRICE: 


Tasie 3. Relationship of time of contact between inhibitor 
and test plant leaves to reduction in SBM virus infec- 


tivity 
Minutes of contact 
Test No. 0 5 10 20 10 80 
| 7.8 0.0 38.2 51.1 
2 0.0 18.7 10.2 37.6 76.2 
55.3 65.2 


Percentage reduction in infectivity as determined by 
lesion counts on 12 leaves of Kentucky Wonder bean plants 


tion (F) and that from the mixture (E) is due to the 
presence of inhibitor in the supernatant from the mix- 
ture. 

The results. which show that partial. if not complete. 
separation of virus from a comparatively noninfectious 
mixture of virus and inhibitor can be obtained by high- 
speed centrifugation, bring additional evidence for the 
view that the inhibitor acts upon the host plant to 
render it less susceptible to infection. 

RELATIONSHIP OF TIME OF CONTACT BETWEEN INHIBI 
rOR AND TEST-PLANT LEAVES TO REDUCTION IN SOUTH- 
ERN BEAN MOSAIC VIRUS INFECTIVITY.-Earlier experi- 
ments (14) showed that the time of contact between 
virus and inhibitor had no influence on percentage re- 
duction of infectivity. It was therefore decided to see 
whether reduction of infectivity would be altered by 
allowing the inhibitor to remain in contact with the 
host for various lengths of time prior to inoculation 
with virus. 

Leaves of Kentucky Wonder bean plants were 
washed 0, 5. 10. 20. 40. and 80 min. after spraying 
with a 10! dilution of inhibitor and were subse 
quently inoculated with a 10~! dilution of SBM virus. 
Opposite leaves which served as controls were sprayed 
with pH 7 phosphate buffer and then washed and 
inoculated in a similar manner. The results are in 
table 3. They reveal an apparent correlation between 
the percentage inhibition of virus infectivity and the 
length of time the inhibitor was allowed to remain in 
contact with the leaf before being washed off. It is 
dificult to see how these results can be interpreted on 
the assumption that the inhibitor enters into a reaction 
with the virus. The results can. however. be in- 
terpreted on the hypothesis that the inhibitor renders 
the host cells insusceptible to the virus and that the 
reaction between host cells and inhibitor requires time 
for completion. Presumably the amount of inhibitor 
absorbed by the host cells determines the extent of 
inhibition. 

ErFECT OF APPLICATION OF INHIBITOR TO LOWER SUR 
FACE OF LEAVES.—Since results of previous lines of in 
vestigation suggested that the effect of the inhibitor 
was to render the host insusceptible, it seemed that 
it might be possible to render the host insusceptible 
in such a way that the virus and inhibitor do not come 
into actual contact. An attempt to do this was made 
by applying inhibitor to the lower surface of test plant 
leaves and then inoculating the virus onto the upper 
surface. Various dilutions of the inhibitor from 7. 
roseum were sprayed uniformly onto the lower surface 
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TasLe 4. Inhibition of TM virus and SBM virus infectivity 
obtained by application of filtrate to the undersurface 
of leaves 


Percentage inhibition: 


\ iruses Log dilution of filtrate 

—1.5 —1.0 —0.5 
TM (10—°.5)* 56 54 88 
TM (10—1-5)* 54 73 94 
SBM (10~—1)' 54 82 83 


Tested on Early Golden Cluster bean plants. 
Tested on Kentucky Wonder bean plants. 


of 12 leaves of Golden Cluster and Kentucky Wonder 
bean plants. The spraying was carried out carefully 
so that none of the inhibitor got onto the upper sur- 
face. After a short. interval, the upper surface of the 
same leaves was inoculated with a 10~°° or 10~1!% 
dilution of TM virus or a 10~! dilution of SBM virus, 
respectively. The number of lesions produced on these 
leaves was compared with the number produced on 
the opposite leaves whose lower surfaces had been 
sprayed with buffer solution and whose upper surfaces 
had been inoculated with equivalent concentrations of 
the same viruses. The results obtained are summarized 
in table 4. 

When the results are compared with those of previ- 
ous experiments, it can be seen that the percentage 
inhibition was only slightly less when the inhibitor 
was applied to the lower surface and virus to the 
upper than when both inhibitor and virus were applied 
to the upper surface. The maximum inhibition ob- 
tained was 94 per cent for TM and 88 per cent for 
SBM virus. As in previous experiments, the percent- 
age inhibition was dependent upon the inhibitor con- 
centration and upon the virus concentration. 

Seven layers of cells lie between the upper surface 
and the lower surface of a bean leaf. It would thus 
seem likely that inhibition of infection is not neces- 
sarily dependent upon direct contact between inhibitor 
and virus at or previous to the time of inoculation. 
However. it is not known whether or not the inhibitor 
penetrated from the lower cells to the upper ones 
without entering into a reaction with some cellular 
constituent. Nevertheless, the results bring additional] 
evidence for the hypothesis that the inhibitory effect 
of T. roseum filtrate results from a change in host sus- 
ceptibility. 

INHIBITION WITH DIFFERENT HOST VIRUS COMBINA- 
rions.—To determine whether or not the host plant 
would influence the inhibitory effect of growth prod- 
ucts of different fungi. filtrates of Trichothecium 
roseum, Guignardia bidwellii, and Lambertella pruni 
were mixed with tobacco mosaic, tobacco necrosis. and 
Southern bean mosaic viruses in the proportion of 8 
parts of a 10~' dilution of filtrate to one part of virus 
and one part of pH 7 molar phosphate buffer. In the 
control solution, sterile medium replaced the fungal fil- 
trate. The inhibitory activity of each filtrate was deter- 
mined by rubbing test and control solutions onto 12 op- 
posite leaves of various host plants. The results are 
summarized in table 5. Although the mixture of tobac- 
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TABLE 5. Comparative react species ruses 
of tobacco necrosis, S¢ hern bean 
mosaic treatec vith / [ Trichotheciun 
roseum. (2) Lar ert f >») & gnardia 


bidwellii cultures 


Host filtrate filtrates filtrates 


kK. Wonder he in YY Of 
V. glutinosa ) 92 94 9) 89 80 
Necrotic-ty pe 


tobacco | () () ) 
Golden Cluster 

bean ) 79 70 
Turkish tobacco 0 () 18) 
co mosaic or tobacco necrosis is and filtrate of 7. 


roseum or L. pruni caused great luction in the num 


ber of lesions on leaves of \ itinosa and Golden 
Cluster bean. the same mixture caused little reduction 
on necrotic-type tobacco leaves. It can also be seen 
that the filtrate obtained from G. bidwellii did not 
inhibit infectivity for TN : to the same extent it 
did TM virus. The same was also true for 7. roseum. 
Furthermore. the filtrate of G. bidwellii caused 36 
per cent inhibition of TN is activity jn Turkish 
tobacco, whereas that of / ! and 7 roseun 


caused no inhibition at all 


If inhibition of virus activity were due to action of 


filtrate on the virus. one would not expect any large 


difference in percentage reduction in numbers of le 


sions from host to host. Therefore, the data suggest 
that action of the filtrates is primarily due to modi 
fication of host susceptibility, necrotic-type tobacco 


data furthe 
filtrate of 
that of L 


present no 


being less prone to such modification. The 
indicate that the inhibitory agent in the 
G. bidwellii differs in some mannet 


roseum., There ~ if 


trom 


prunt and T. basis 


tor judging whether this difference is quantitative or 
qualitative. 
DISCUSSION. Investigation le mechanism of in 


trates oft ] roseum has 


an effect 


hibition of virus activity by fil 


provided five lines of evidence it it involves 


on the host plant rather than a reaction between virus 


and inhibitory substances The first of these concerns 


the quantitative change in virus activity of solutions in 


which the concentration of either the virus or inhibitor. 
or both. is varied It has been shown that. if loss of 
activity is due to a reaction between inhibitor and 
virus, the assumption that onstant amount of inhibi 
tor inactivates a constant amount of virus is untenable. 


On the other hand. the data do not choice 


between the hypothesis that the 


permit a 
affects the 
virus and the hypothesis that it affects the host, if it 
host 
inhibitor. 


inhibitor 


that the reaction between the 


is assumed either 


and the inhibitor. or betwee ie virus and 


follows the mass law or irus particles, or sus- 


ceptible regions of the host. vary in sensitivity to the 


inhibitor. 
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Phe second line of evidence involves results which 
show that infectivity of virus in a mixture with inhibi- 
tor can be at least partially regained by high-speed 
centrifugation. The binding energy of a virus-inhibitor 
complex would need to be extremely weak to be 
broken by simple high-speed centrifugation. 

The third line of from the 
which show that the longer the inhibitor is allowed to 


host surface, up to 80 


evidence derives data 


remain in contact with the 


min.. the greater is the inhibitory activity. It would 
appear that time is required for absorption of the in- 
hibitor by the host cells or for a reaction between 


inhibitor and host cells. 

The fourth line of evidence consists of the fact that 
the inhibitory substance is almost as effective in pre- 
venting infection on the upper leaf surface when ap- 
plied to the lower surface as when applied to the 


It is of course a remote possibility that the 


upper. 
inhibitor is capable of traveling through seven layers 
of cells from the lower to the upper surface of the 


leaf and combining with virus without entering into 


normal cellular constituents. If so, 


inhibitor 


u reaction with 


the reaction between and virus must be as- 


sumed to be highly specific. 
The fifth line of evidence derives from the fact that the 


inhibitory activity varies with the host plant. This was 


true for both tobacco mosaic virus and tobacco necro- 
sis virus and for the inhibitory substances of Guig- 
nardia bidwellii and Lambertella pruni, as well as 
ior that of Trichothecium roseum. Such results pos- 


sibly can be 
inhibitory substance differentially alters pathogenicity 
of a virus with which it reacts in a manner similar to 
that reported by Miller and Stanley (25) for tobacco 


chlo- 


interpreted on the assumption that the 


mosaic virus treated with ketene. carbobenzoxy 


ride. p-chlorobenzoyl chloride. or benzenesulfonyl 
chloride. and more recently by Chessin (7) for propa- 
vation of virus in plants deprived of nitrogen. They 


might also be interpreted by assuming. as Bawden 
(1) has. that some host plans are more capable than 
others of splitting inhibitor-virus complexes. 

No one of the five lines of evidence is sufficient to 
roseum inhibit virus 


When 


taken together. however. the evidence that such is the 


prove that growth products of T. 
infection by altering susceptibility of the host. 


case becomes very strong. It is quite likely that other 
inhibitory materials act in a like manner although it 
is possible that still others may affect both the host 


and the virus. 


stUMMARY 


Trichothecium 


The 


roseum was studied to determine the mechanism of its 


inhibitory substance present in 


action in reducing infection of Southern bean mosaic. 


tobacco mosaic, and tobacco necrosis viruses. Five 


lines of evidence support the hypothesis that the in- 
hibitory activity is due to alteration in host suscepti- 
bility. The first involved the nature of the quantitative 
change in activity of solutions in which the concentra- 
tion of the inhibitor or the virus, or both, was varied. 


Second. the virus and inhibitor were partially sepa- 
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rated by high-speed centrifugation. Third, the longer 
the inhibitor was allowed to remain in contact with a 
leaf, up to 80 min.. the greater was the inhibition. 
Fourth, the inhibitory substance was about as effective 
in preventing infection on the upper leaf surface when 
applied to the lower surface as when applied to the 
upper. Finally, the inhibitory activity was found to 
vary with the kind of host plant used. 
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RESPONSE O}F 


PEA VARIETIES TO DRY AND SLURRY METHODS OF 


SEED TREATMENT! 


Donald J. deZeeuw 


Several investigators have 
like varieties of other cultivated plants. differ in thei 
(14, 16. 17). 


varietal responses to 


susceptibility to plant diseases 
ly. differential 


have been found in peas (13 


seed treatment 


beans (2). flax (1). and 


sorghum (10). In addition to the above 
authors observed another which was of interest The 


t Ss paper represent the re 
1949 and 1950 on differ 


ences in varietal response of peas to seed treatment in- 


investigations presented in 
sults of experiments made in 


jury by Ceresan M (7.7 per cent ethyl mercury p-tolu 


ene sulfonanilide). and_ the mditions under which 


injury occurs, \ pre liminary report on these investl- 
gations has been made (4) 


Alas- 
a result of the 


During the summer of 1949. it was noted that 
ka Wilt-Resistant peas were 
wet application of Ceresan M to the seed. whereas the 


W isconsin 


stunted as 


Perfection was not injured. Ex- 


variety 


amination of the roots of the affected plants disclosed 
a typical mercury-type injury very similar to that re- 
ported by Wilson (15) on peanuts and by Hull (6) on 
Alaska peas. Further studies were made in both 
greenhouse and fie!d to obt more information on 
this phenomenon. 

MATERIALS AND METHODS.—For uniformity. all fun- 
gicide dosages used in t tests were calculated in 
ounces per 100 Ib. of seed For slurry treatments. 
either water or a 7 per cent solution of Methoecel® was 
used. the latter product ting as both wetting agent 
and adhesive. The slur red by mixing 
5 drops or less of the liq 7 t required amount 
of fungicide This was to coat completely 150 
seeds. All slurrv-treated - l vere dried thoroughly 
before storage prior to ne The seed-treatment 
fungicides are in table 

In field experiments, tf | t plot design was ised 
There was som riat d layout. but genet 
ally the first major split w for variety. the next for 
treatment chemical , ist (single plot for 
method of applic itior | re pli ite was 25 
ft. long and rows were spa 1 98 apart: 150 seeds 
were planted in eacl \ll experiments were made 
with quadruplicate rep! Uniform depth of 
planting was achieved Planet Jr. planter 
with an open hopper il spa 
planter. 
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and 


shown that pea varieties. 


Similar- 


reactions, the 


Axel L. 


Andersen ~ 


Paste l.-Trade names and chemical composition of fungi- 
cides used in pea seed-treatment experiments 
(Active ingredient 


Trade name Manufacture! 


DuPont 0) per tetramethylthiu- 
ram disulphide 
75 per cent tetramethylthiuram 


\rasan cent 


(rasan Sk DuPont 
disulphide 
7.7 per cent ethyl mercury p- 
toluene sulfonanilide 
U.S. Rubber 50 per cent 2,3-dichloro-1,4- 
naphthoquinone 
U.S. Rubber 98 per cent tetrachloro-para- 
benzo-quinone 


Ceresan Mo DuPont 


Phygon XI 


Sper con 


Chemical brand of methyl 


3 Mie thor t I. 


cellulose. 


Dow ( ompany 


The planting plan used in the greenhouse was simi- 
lar to that the field. In 60 seeds 
(three 6-in. pots. each with 20 constituted a 
\ arieties. 
tion were randomized to conform to the split-plot eXx- 
The 
consisted of naturally infested potting soil. 
first 
for later 
(21). 
potential. 

Stand 


comparisons 


used in this case 
seeds ) 
row. fungicides. and methods of applica- 
damping-off 
After the 
fresh soil 
MeCallan 


in damping-off 


perimental design. inoculum = for 


use. the infested soil was mixed with 
tests according to the method of 
with no noticeable impairment 
counts were used as a basis for treatment 
In certain experiments the data includ- 
ed notes on length of vine and green weight as well as 
stand. 

EXPERIMENTAL RESULTS... Two. varieties of 
\laska Wilt-Resistant and Wisconsin 


in the first of the field experiments.+ 
2? oz./100 Ib. o1 


peas. 
Perfection. were 
The treat- 


\rasan SF 


lis d 


ments included Arasan at 


to give equivalent amounts of the active ingredient. 
Ceresan M at 1 2/3 0z./100 Ib... Phygon XL at 1 2/3 
0z./100 tb.. and Spergon at 3% o0z./100 Ib. The fungi 


Methocel. or “Z7 

Phe seeds were planted ipproximately 3 weeks 
treatment and the 3 
( Table z} 


esan M wate 


cides were applied dry or as water. 
=lurry 
made 25 
\laska treated 


total emergence was 


Liter stand counts were 


davs later In every row of 
with Cer 


low nd the 


slurry. the 
plants were stunted as compared to those 
treatment 
Perfec- 


receiving 


from seeds 


or left 


a corresponding dry 


intreated. Furthermore. the variety 
tion did not have this particular injury. 


\n analysis of the data in table 2 indicated clearly 


that there was a differential response of the varieties 
to the various methods and kinds of seed treatment. 
\laska. in general. showed only slight benefit) from 


tSeed used in the work was furnished by 
the Ferry-Morse 
°“Z” fungicide carrier. 


Used 1 part “Z” to 


experimental 
Seed Company. 
Product of Frank 


2 parts water. 


J. Zink Com 


pany. 
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TaBLe 2._-Average stands" of two varieties of peas treated 


with four seed-treatment fungicides by four methods of 
application 


Method of application 


Variety, and Water Methocel <8 
fungicide Dry slurry slurry slurry 
Alaska 
\rasan 143.5 142.2 143.0 143.0 
Spergon 143.0 141.2 144.2 143.7 
Phygon XI 141.5 142.7 141.2 141.7 
Ceresan M 141.0 90.0 143.0 142.5 
Check 136.2 132.7 136.5 130.2 
Perfection 
\rasan 68.0 98.5 86.0 93.7 
Spergon 66.2 76.2 79.7 65.2 
Phygon XI 96.7 102.5 100.5 99.5 
Ceresan VI 86.0 111.0 104.2 74.7 
Check 55.7 55.0 56.5 61.7 


150 seeds per row. 
L.S.D. at 5 per cent level within each horizontal row, 


L.S.D. at 1 per cent level within each horizontal row, 


fungicide treatments. whereas the stand of Perfection 
was increased. The results also show highly signifi- 
cant reductions in stand resulting from the treatment 
of Alaska seeds with Ceresan M water slurry. whereas 
the slurries of the other fungicides did not cause stand 
reductions. The variety Perfection. on the other hand. 
was benefited significantly by the seed treatments un- 
der nearly all conditions; in fact. the best treatment 
was the Ceresan M slurry which had injured the va- 
riety Alaska so severely. Apparently at this rate of 
application neither the Methocel nor “Z” slurries of 
Ceresan M caused significant reduction in stand of 
\laska peas. even though the plants appeared some- 
what less vigorous than those treated with dry Ceresan 


M. 


Since Alaska pea was injured by the Ceresan M 
water slurry treatment. it was thought that other vari- 
eties might be injured in a similar manner and that 
susceptibility to injury: could be correlated with some 
of the morphologic al characteristics of the seed. Two 
greenhouse tests were made to determine this during 
the ensuing winter months. 

The first of the greenhouse tests included the vari- 
eties Dwarf Gray Sugar. a small. smooth-seeded pea 
with a mottled gray and brown seed coat: Large White 
Marrowfat. a large. smooth pea with a light-colored 
seed coat: Litthe Marvel. a wrinkled green pea: and 
Alaska Wilt-Resistant. a small. smooth. green pea. 
The above varieties were a fair representation of a 
large number of pea varieties as to size of seed and 
type of seed coat. All varieties were treated with 
Ceresan M. 2 02./100 Ib... applied as a dry powder. 
and in both water and Methocel slurries. Appropriate 
checks were included. The seed was treated, dried. 
and planted the following day. In this experiment. no 
injurv occurred to any of the varieties from the treat- 
ments. On the contrary. Large White Marrowfat and 
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TasLe 3.—-Average stand (60 seeds per row) of four pea 
varieties treated with Ceresan M seed protectant ap- 
plied as a dust, water slurry, and Methocel slurry 


Method of application 
Water 


Methocel Check (not 

Variety slurry slurry Dry treated) 
Alaska 72" 5.2 57.0 39.0 
Alderman 34.8 30.0 18.8 0.3 
Dwarf Gray Sugar 42.2 15.8 13.0 12.8 
Litthe Marvel 36.2 kB 33.0 1.8 
Average (all 10.1! 19.6 37.9 21.7 

varieties) 

‘L.S.D. (method > var.): 5 per cent level, 5.8. 

1 per cent level, 7.8. 


L.S.D. (method): 5 per cent level, 3.5. 
] per cent level, 4.6. 


Little Marvel were materially benefited by the seed 
treatment. Since the fungicide dosage was moderate 
and there was only a very short interval between the 
time of treating and planting, the experiment was re- 
peated with a larger dosage and a longer interval be- 
tween treating and planting. 

Except for the variety Alderman, which was substi- 
tuted for Large White Marrowfat, the same varieties 
were used in the second greenhouse experiment. Cere- 
van M. however, was applied at 4 instead of 2 0z./100 
lb. seed. The same methods of application were used 
but the treated seed were stored 9 days before plant- 
ing. Three weeks after planting, records were ob- 
tained on the stand of healthy plants, average height, 
and total green weight of the plants in each plot. The 
number of healthy plants did not include those plants 
which were badly lesioned or stunted. Since the data 
appeared to be closely correlated, only those pertain- 
ing to the average stand of healthy plants are pre- 
sented (Table 3). 

\s far as the averages of all varieties for each meth- 
od are concerned, the Methocel slurry was about equal 
to the dry method of application in the prevention of 
damping-off. Both the Methocel slurry and the dry 
treatments were significantly better than the non- 
treated control. The fact that the average stand for 
water slurry treatment was lower than the nontreated 
control was due almost entirely to the stand reduc- 
tion in the Alaska variety. It is evident that Dwarf 
Gray Sugar is tolerant. Alaska intermediate, and Al- 
derman and Little Marvel susceptible to damping-off. 


In the last three varieties there was a definite increase 
in stand as a result of the Ceresan M treatment. except 
for the water slurry treatment of the variety Alaska. 
The dry application was less beneficial than either 
slurry method on Alderman. In Alaska. both the dry 
end Methocel slurry applications gave stands superior 
to the control; and both methods, as well as the con- 
trol, were significantly superior to the water slurry. 
In this experiment, the dry application was better than 
the Methocel slurry, indicating at least some injury 
by the Methocel method on Alaska pea. 

Plants of the variety Alaska were more stunted by 
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the Methocel appli ition tl by the dry application 
of Ceresan M. even thoug! stand counts were only 


Fig. | The roots of these plants had 


slightly lower 
evidence of mercury imilar to that found on 


the plants which developed from seeds treated with 


water slurry. but in much less severe degree. 

In Alaska pea seedlings from seeds treated with 
water-slurry Ceresan M 1 dry Ceresan M, the tap 
root was very much shortened and there was almost 
complete suppression of secondary roots on those 
plants which received the slurry seed treatment (Fig. 
2). In general. the reduction in vine growth corre 
sponds closely to reduction in root area. From the 


above results. there appeared to be no striking corre 


lation between the 
the seeds and injury from the Ceresan M slurry treat- 


mo! phologis al ( harac teristics of 


ment. 

On the basis of the results obtained in the green- 
house and in the field the previous season. two field 
experiments were designed in 1950. to obtain further 
evidence as to the nature of the injury by Ceresan M 
and differences in varietal reaction In the first of 
these, Alaska and Alderman were treated with Phygon 
XL (4 0z./100 lb.) and Ceresan M (4 0z./100 Ib.) by 
the three methods used in the greenhouse. The seeds 
planting. and notes on 
stand were made at the end of 4 weeks. Before this 
time it was apparent that the Ceresan M water and 
Methocel treatments were injurious to Alaska and 
slightly injurious to Alderman (Table 4). 

The variety Alderman responded to the seed treat 
ments in the usual mannet Both fungicides. how- 
ever, applied to the seed gave bette! 
Phygon XL would appear 
probably 


were treated 2 days before 


significantly 


stands than no fungicide 
slightly better than Ceresan M in 


because no injury occurred in the water and Methocel 


this case. 


slurry applications. Alaska peas were injured by the 


Ceresan M water and Met el slurry treatments. but 
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Taste 4.--Average stands (150 seeds per row) of two va- 
rieties of peas treated with two seed-treatment fungi- 
cides by three methods of application 


Fungicide 


Variety Method Phygon XL Ceresan M- Check 
\laska 
Drv 134.8 136.2 127.2 
Water slurry 140.0 26.2" 123.5 
Methocel slurry 138.0 51.87 125.0 
Alderman 
Dry 115.0** 17.8 
Water slurry 103.5** 19.8 
Methocel slurry 116.2** 38.5 





L.S.D. at 5 per cent level, 18.5; at 1 per cent level, 24.8. 
Difference between treatment and control significant 
at | per cent level. 


more so by the water slurry. This confirms earlier 
observations in which Methocel appeared to protect 
the seed somewhat from mercury injury. Though the 
superiority of Phygon XL over the control on Alaska 
is not of the order of statistical significance. it is never- 
theless believed that the increase was significant bio- 
logically. since nearly every row was uniformly better 
than its corresponding control row by the difference 
shown for the treatment average. Had the experiment 
consisted only of Phygon XL and check treatments. 
without the extremes brought in by Ceresan M, the dif- 
ference would almost certainly have been statistically 
significant. 

The second field experiment was made to survey a 
number of pea varieties for other differences in reac- 
tion to Ceresan M. Twenty varieties were treated by 
the water slurry method at the rate of 4 0z./100 Ib. 
of seed. In the field. each treated row was paired in 
random order with its untreated control. The seeds 
were planted 1 day after treating and notes on stand 





Fic. 1. Three varieties of peas treated with Ceresan 
Top, Alaska Wilt-Resistant; iddle, 


M. dry: water slurry; Methocel slurry; 


and control, n 


Dwarf Gray Sugar: 


’ 


\l 


seed protectant by three methods of application. Rows: 
bottom, Little Marvel. Columns: (Left to right) Ceresan 


treatment. 
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TasLE 5.— Average stands (150 seeds per row) and stunt- 
ing observed for 20 pea varieties treated with Ceresan 
Vfsseed protectant applied as a water slurr) 


Treated Nontreated 

Variety Stand Stunting Stand 
Large White Marrowfat 16.0** Severe 96.8 
American Wonder 104.8 None 9().2 
Bliss Everbearing 95.5 None 102.2 
Dwarf Telephone 96.8 Slight 101.5 
Giant Stride 88.0 Slight 78.5 
Gradus 112.0* None 92.2 
Hundredfold 116.5 Slight 126.2 
Improved Stratagem 94.5** None 61.8 
Laxtonian 105.2 None 108.0 
Laxton’s Progress 115.8** None 90.5 
Little Marvel 79.5** Severe’ 105.2 
Miracle 98.8 Possible 109.5 
Morse’s Market 83.5 Severe 82.2 
Oracle 123.8 Possible 1] 1.2 
Premium Gem Li2:5” Severe 134.0 
Thomas Laxton 104.8* None 122.8 
World's Record .2"" None 108.2 
Wisconsin Perfection 104.2 Possible 115.5 
Dwarf Gray Sugar 82.8** Severe 125.8 
Melting Sugar 32.0** Severe 115.8 


“No stunting. 

"Significant reductions of stand were also caused by the 
treatment. 

L.S.D., between treatments within varieties: *5 per cent 
level, 17.2. **1 per cent level, 23.0. 


and varietal reaction were made approximately 4 
weeks later (Table 5). 

Of the 20 pea varieties tested. Gradus. Improved 
Stratagem, and Laxton’s Progress appear to have bene- 
fited by seed treatment with Ceresan M water slurry. 
Five varieties. Large White Marrowfat. Little Marvel. 
Premium Gem. Dwarf Gray Sugar. and Melting Sugar 
were stunted severely and reduced in stand by the 
same treatment. The other varieties were intermedi- 
ate in reaction: either the treatment made no differ- 
ence in germination, or it did not produce significant 
stunting. There is a_ possibility that the treatment 
was injurious and still did not appear so in stand 
counts. This was evidenced by severe stunting in 
Morse’s Market (Table 5). and yet the stand reduc 
tion, if any. caused by the treatment was no greate1 
than that produced by damping-off in the nontreated 
rows. Other combinations of toxicity and damping-ofl 
in various degrees are also possible. 

Because of space requirements and time limitations, 
it was not possible to include a nontoxic yet effective 
fungicide such as Phygon XL. If Phygon XL had 
been included it should have been possible to deter- 
mine more easily whether toxicity was balanced by 
damping-off. or the Ceresan M was harmless. Pos- 
sibly both explanations are correct in individual cases. 
The results did indicate, however. that there was a 
definite varietal selectivity as far as injury resulting 
from Ceresan M slurry treatment was concerned. 

Discussion._-The evidence presented emphasizes 
the necessity for caution in seed-treatment recommen- 
dations, particularly when potentially injurious ma- 


a) 
~ 


PEA SEED TREATMENT 


terials such as the organic mercuries are to be used. 
Unfortunately. some of the best materials are just 
those with which one should be most careful. Even 
Arasan (12) may be injurious to seeds of several 
vegetables under some conditions. 

The organic mercury seed fungicides are among the 
best available for many species, but at the same time 
they are the ones that need to be used most carefully. 
Leach (8) found that inclusion of organic mercury 
compounds in coated tomato seed resulted in reduced 
and retarded emergence. Colhoun (3) reported a de- 
cline in germination of wet-treated flax after storage 
of the treated seed. Several workers have reported 
evidence of mercury injury to peas under conditions 
similar to those reported here. For example, Haen- 
seler (5) found that pea seeds treated with an or- 





Fic. 2. Roots of Alaska Wilt-Resistant peas treated with 
Ceresan M seed protectant. Above (2/3 natural size): 4 
oz./100 lb. seed in water slurry. Below (4% natural size): 
1 0z./100 lb. seed used dry. 
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ganic mercury material in water gave stand reduc- and reduced in stand; and (c) varieties apparently 


tions. He attributed the reduction to mechanical in- 
jury to the swollen seed Unfortunately only dust 
treatments were tried in the part of his work in which 
he used Alaska peas. Jones (7) used. among other 
materials, Uspulun liquid and a 1:1000 HgCl. solu- 


Alaska. He found 


no striking reduction of stand below the control. 


tion en three pea varieties including 


Leach and Smith (9) reported a mild cotyledon necro 
sis of peas as a result of dry Semesan treatment. The 
work most pertinent to results reported here was by 
Hull (6). who found that the tap roots of Alaska pea 
seedlings were noticeably more stunted by heavy dos 
ages of a dry organic mercury seed dressing than were 
those of Gradus. No reductions of stand or of top 
growth and yield were observed. however. 

The experimental evidence indicated that Ceresan 
M was one of the better seed treatments fo peas when 
used as a dry dust at 2 0z./100 Ib. of seed. Undoubt 
edly many of the pea varieties are injured by wet ap- 
plication of the material in excess. but in this work 
only one, Alaska, was found to be strikingly sensitive 
to moderate or light dosages 

The mechanism of injury is not known nor was any 
positive correlation between gross seed characteristics 


and mercury sensitivity found It seems certain tha! 
most of the injury must occur at the time of treating. 
since dry-treated seed. even if planted in soil mad: 
wet to promote damping-off. did not show the same 


symptoms of toxicity. Further work to determine how 


one variety is made more sensitive than another has 


been begun. 


SUMMARY 


Pea varieties differ in resistance to soil-borne pat! 
ogens. 

In general. the varieties most susceptible to damp 
ing-off responded best to seed treatmen | 
by improved stand and vigor of pl 

All of the fungicides used. At n. Spergon. Phy 
gon XL. and Ceresan M. wet 
peas under most conditions 

Pea varieties differed in their resistance to mercury 
injury caused by Ceresan M Of} I! varieties tested 
Alaska Wilt-Resistant was the most sensitive to injury 
when treated by moderate and light dosages of Cere 
san M in water or Methocel slut 


Three classes of peas wert 


respect to sen 


sitivity to wet applications of Ceresan M: (a) var 


ties benefited by the fungicid I irieties stun 


ll. McCauran, S. E. A. 


16. ZatmMeyver. W s 


not affected by the material. possibly because of lack 
of adequate control data. 
The mechanism of mercury injury was not deter- 


mined in the case of Alaska peas. 


MiIcHIGAN STATE COLLEGE, 
East Lansinc. MICHIGAN 
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PHYTOPATHOLOGICAL NOTES 


Thiolutin as a Possible Inhibitor of Fire Blight.’ A. 
FE. MurNeeK. During the past few years fire blight has 
become a widespread and extremely serious disease of 
the apple and related species in Missouri and adjoin- 
ing territory. After attempts to curtail the ravages of 
the causal organism. Erwinia amylovora, with Bor- 
deaux. Dithane Z-78. Kolofog, and Bioquin sprays 
without much success, two antibiotics. Streptomycin 
and Thiolutin, were tested in the spring of 1951.* 

Apple trees of the susceptible Jonathan variety. 
on which fire blight had been endemic for the past 
The treated and 
Both of the 
materials were applied in aqueous solution by means 
At the time of spraying (May 5) 
approximately 90 per cent of the flowers were open. A 


few years. were used for the test. 
control trees were in adjoining rows. 


of a power sprayer. 


“late bloom” spray was not applied because of lack of 
material. 

Results were determined on July 6. about 2 months 
after spraying. With Thiolutin, 19 gm. per 100 gal. 
water. the average number of infections per tree was 
18: with Streptomycin, 10 gm., 94 infections. In the 
untreated controls, infections averaged 224 per tree. 
antibiotic. Thiolutin.* 


Streptomycin is a familiar 


isolated from certain strains of Streptomyces albus, 


Actinomycetin, was so 
color. It 


and distinct from the related 


named because of a characteristic yellow 
seems to be active against many organisms. including 
Gram positive and Gram negative bacteria and numer- 
ous fungi, hence its possible usefulness in phytopath- 
ology. 

Whether or not Thiolutin may be of real value as a 
protection against fire blight manifestly cannot be defi- 
nitely ascertained by a small-scale preliminary test. in- 
\pparently 
than Streptomycin. 


Missour i. 


volving four trees in each group. it is 


more potent tor this purpose 


University of Missouri. Columbia 


Wilt.’ H. 


The usual technique for the determina- 


1 Rapid Method for Determining Oak 
L. BARNETT. 
tion of oak wilt involves planting chips from a sus 
pected tree on malt extract or potato glucose agar. 


Under these conditions identification of 


Chalara 
he possible for 2-3 weeks. when the 


positive 


quercina, a slow-growing fungus, may not 


ty pical conidio- 


phores and endoconidia are produced. 


‘Contribution from the Department of Horticulture, Mis 
sourit Agricultural Experiment Station, Columbia, Missouri 
Journal Series No. 1265. 

“The 


Co. for supplying Streptomycin and to Charles Pfizer & Co.. 


writer wishes to express his gratitude to Merck & 


for supplying Thiolutin. 

‘Tanner, Fred W., John A. Means, J. W. Davisson, and 
Arthur R. English. Thiolutin, an antibiotic produced by 
certain strains of Streptomyces albus. Charles Pfizer and 
Company, New York (in press). 

' Published with the approval of the Director of the West 
Virginia Agricultural Experiment Station as Scientific Pa 


per No. 444. 


During a preliminary study of the factors influ- 
encing sporulation of this fungus, methods were dis- 
covered which markedly reduce the time required fox 
identification. The methods are presented at this time 
in order to aid those who are now carrying on routine 
culture and identification work on oak wilt. They are 
based, in part, on the unusual and characteristic abil- 
ity of C. quercina to sporulate readily in submerged 
liquid culture. 

When fresh chips (bark removed) oak-wih 
trees are placed directly into tubes of a liquid medium, 
the characteristic conidiophores and conidia are 
formed within 5 days at 25° C. Apparently the medi- 
um need not be of any specific composition, for rapid 
sporulation has occurred in dilute malt extract, po- 
tato extract. sucrose-asparagine, glucose-casein hy- 
drolysate. and even in distilled water. Sporulation was 
least in distilled water and much greater in glucose- 
casein hydrolysate than in any other medium. The 
optimum amount of sugar for quick sporulation has 
not been determined, but 5 gm. per liter has been 
satisfactory. Since C. quercina is deficient for biotin, 
this vitamin must be added to synthetic media. 

It is not known at present what complicating effects 
may arise from the presence of rapidly growing con- 
taminants. but since few fungi are able to sporulate 
in submerged liquid media their presence may not be 
However. an alternate procedure may be 


from 


serious, 
used which would eliminate most of the other fungi. 
Oak chips may be cultured on agar for 4 or 5 days 
until some mycelium is formed. Those having the ap- 
pearance of C. quercina may then be transferred to 
tubes of a dilute liquid medium and incubated for 2 
days at or slightly below 25° C. At this time micro- 
scopic examination should reveal numerous conidio- 
phores and conidia. The conidiophores formed in 
submerged culture are typical in shape but are hya- 
line and shorter than formed aerially. being 
20-40 » long.—Department of Plant Pathology and 
Bacteriology. West Virginia University, Morgantown, 


West Virginia. 


those 


Influence of Littleleaf on Quality of Shortleaf Pine 
L. W. R. Jackson.! Quality of seed crop is im- 
portant in the establishment of an adequate supply of 


J 
seed, 


-eedlings by the process of natural reproduction. Seed 
quality is affected by such factors as site conditions, 
age of the tree. insects, and diseases. In the Piedmont 
region. the prompt establishment of an adequate crop 
of seedlings is of major importance in the manage- 
ment of pine forests to avoid conversion of the area to 
low-quality hardwoods. Prompt reseeding is of par- 
ticular importance in stands of shortleaf pine (Pinus 
echinata Mill.) in which a number of trees are killed 
littleleaf disease. This presents 


annually by report 


'Professor of Silviculture, Forestry School, University of 
Georgia. 
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TABLE l. Summary ot data on que ty of cones and seed 
from healthy and diseased shortlea} nes 


parable sites 


grown on com- 


Percentage 
of total 
germination 


Number of Percentage 
Lot seeds per 


No. pound 


of seeds 


filled 


74.0 


66.210 84 
7) 62.0 


67,260 


l 
2 
3 91,717 27 2:4 24.5 
1 108,095 24 25 1.0 


tages of lit- 
littleleaf. 


4Tree condition: Lot 1, healthy: lot 2, early 


tleleaf: lot ie moderate, and lot 1. severe 


the results obtained from a study of the effect of little- 
leaf on the quality of shortleaf pine seed. 

The cones from littleleaf and healthy trees were air 
dried and the seeds were extracted by hand. Twenty- 
five cones of each lot were dried to a constant weight 
at 110° C. Total germination was based on 400 seeds 
from each lot. A cutting test was made of 200 seeds of 
each lot. The seeds were germinated in flats contain 
ing a mixture of peat moss and sand, in a room where 
the daily temperature varied from 65° to 80° F. The 
data in table 1 were obtained from the study. 

These data indicate that an increase in the severity 
of littleleaf caused a marked 
cones (Fig. 1) as well as in viability of the seed. The 


decrease in the size of 


dry weight of cones from trees with moderate or severe 


healthy and (B) littleleaf tree 


omp irable 


Fic. 1. Cones from (A) 
of shortleaf pine grown on 


sites, 


[Vol. 42 


NOTES 


littleleaf was only 39 per cent of that of healthy trees. 
Seed size was greatly reduced, as shown by the in- 
crease in the number of seeds per pound. Viability, as 
shown by the percentage of filled seed. dropped con- 
sistently from 84 per cent for healthy seed to 24 per 
cent for seed from trees with severe littleleaf. 

Of particular importance, however. was the drastic 
reduction in germinative capacity, as shown by the 
percentage of total germination, which dropped from 
74 per cent for seed from healthy trees to only 4 per 
cent for seed from trees with severe littleleaf. Further 
evidence of low viability was shown by the minimum 
number of days from planting to start of emergence. 
seed of healthy trees usually start 
12 days after planting, reaching a 


Seedlings from 
emerging about 
peak in about 21 days. By comparison, seedlings from 
seed of trees with moderate and severe littleleaf began 
to emerge after 60 and 125 days. respectively. Ger- 
mination of seed from trees with severe littleleaf was 
not completed until 190 days after planting. 

Similar Buchanan” in a 
study of the symptoms of the littleleaf disease. Ac- 


results were obiained by 
cording to his data. the average fresh weight of cones 
from littleleaf trees was 3.96 as compared with 8.39 
gm. for healthy trees. Seed size was reduced from 129 
per gm. for healthy trees to 296 per gm. for littleleaf 
trees. The amount of filling was reduced from 58.4 
per cent for healthy trees to 43.2 per cent for little- 
leaf trees. At the end of 90 days. the germination was 
only 23.2 per cent for littleleaf seed as compared with 
18.4 per cent for healthy Buchanan reported, 
however. that the filled seed from both the diseased 


seed. 


and healthy trees showed similar germination trends 
during the first 40 to 45 days of the test. 

According to the results of this study. the littleleaf 
marked quality of 
It is known that the quality of 
tree seed is closely related to the accumulation of re- 


disease Causes deterioration of 


shortleaf pine seed. 


serve foods produced by the process of photosynthesis. 
Therefore, it appears that the poor quality of seed pro- 
duced by littleleaf trees is related to factors that affect 
Shortleaf pines with 
moderate or severe littleleaf must be regarded as low- 
School of Forestry. 
University of Georgia, Athens. Georgia. 


the synthesis of carbohydrates. 


quality seed trees in the stand. 


Characteristics of the little-leaf disease 
Thesis. Yale University. 1943. 


“Buchanan, T. S. 


of Southern pines. 





